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much more than instruments 


We do more than produce complete instrumentation for industrial processes and 
research. We design systems and take complete responsibility for engineering; for 
installation; for calibration, adjustment and start-up; for periodic maintenance. And 
we train your technicians to operate the controls. From design to maintenance, what- 
ever the size of your process control problem, Honeywell engineers will see the job 
right through. For advice on process control and instrumentation, consultation with a 
Honeywell engineer, details of the Honeywell design to maintenance scheme, write to 
Honeywell Controls Limited, Greenford, Middlesex. Waxlow 2333. 


Sales Offices in Birmingham, Cardiff, Leeds, Honeywell 


Manchester, Midd‘esbrough, Sheffield, Glasgow, Belfast, Dublin 


and throughout the world |H) Fist in Coitol 


SINCE 1666 
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News of the month at a glance 


ICI’s computer centre at Wilton, near Middlesbrough, 
is linked by teleprinter to over 60 users 


How to keep track of sales and customers when you 
sell seven million paperbacks a year 


Computer development ts triggering off a lot more 
than more advanced computers 


A large number of scientists took part recently in a 
conference at the National Physical Laboratory to 
assess and report on progress in developing * trans- 
lating machines * 


An ‘ integrated production control’ system is oper- 
ating at Belling and Lee, the television aerial manu- 
facturers, and it’s all done on punched card equipment! 


How to get replies to an advertisement for pro- 
grammers 


On a tinplating line in the USA, the computer checks 
everything 


OR expert, Staff-rd Beer, nov ing director of a 
new consultancy organisation at the * stick-in- 
mud and wallow ° brigade 
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If you are up in the Computer Class 


THIS IS AN AD YOU'LL BE GLAD TO HAVE READ 


NLIKE ANY OTHER, the NOR 315 ELECTRONIC DATA PROCESSING SYSTEM gives you split-second RANDOM 
| ! access to all your stored data. Using sixteen C RAM units you could—at any one moment - interro- 
gate in detail a volume of information equal to the capacity of 1,104,000, 80-column punched cards! With 
its incomparable high-speed input system, the 315 will accept the contents of 2,000, 80-column punched 
cards a minute (or, using punched tape, 1,000 characters per second). It will add, subtract, compute and 


analyse at almost the speed of light ; and, on its own electronic printer, turn out your Invoices, Statements, 


Payrolls, Schedules, Summaries, Action Signals, etc. at a rate of over 36,000, 120-character lines per hour. 


elECTRONICS 


206 MARYLEBONE ROAD LONDON NWI TEL: PADDINGTON 7070 
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Comment 


Small comfort 
for the smaller user 


HAT was wrong with the Electronic Data Processing Symposium 

held last month at Olympia—and in hindsight it appears so 

obvious that one shudders at the mistake—was that too many 
of the papers were written by people from very /arge firms, at the expense 
of the smaller company. Before the organisers of the symposium collec- 
tively reach for their pens to denounce this atrocious allegation, let’s do a 
little qualifying and general gun-spiking. | know that the large companies 
Fords, Standards, Boots, Stewart and Lloyds and Glaxo Laboratories 
have the most experience in the commercial applications of computers, 
and that it was thought natural that representatives of these companies 
should be asked to ‘ pass on gratuitously’ some of their hard earned 
experience (though it may be worth asking if anyone checked on how 
transferable this experience might be). I also realise that two papers were 
written by people who belong to what one can class as * smaller firms ° 
Mr R B Baggett’s paper or how his company use a computer bureau 
for controlling production and forecasting sales was even more interesting 
than the paper he gave to a similar symposium three years ago, and Mr 
S A Emery’s paper provided another instance of how a small company 
can make profitable use of a service bureau. 

Still, only two papers—out of some 26—devoted to the smaller user 
rates, at best, as a considerable oversight, and at worst, as a lack or 
balance. If a symposium of this kind is intended to explain and impress 
the value of electronic data processing to the bulk of British companies 
and to make some contribution in persuading firms to adopt more efficient 
methods, then perhaps the last people that should be invited to write 
papers are the representatives of very large organisations—because, for 
the average businessman running a small or medium-size business, it seems 
that what large firms do bears no relation to the problems that confront 
him. 

This said, it has to be admitted that it would be difficult to mount a 
symposium based exclusively on retailing the experiences of smaller firms 

difficult, but not impossible; the first business computer symposium in 
1958, did after all rely to some considerable extent on what companies 
intended to do in the future: medium size companies may prefer to hear 
what their equivalents in other industries intend to do in the future rather 
than what the giants are doing now 

Whenever computer service bureaux are mentioned somebody can be 
counted on to say, almost ritualistically, that they are the hope of the 
smaller firm. Mr Dudley Hooper, President of the British Computer 
Society, in an excellent paper on computer bureaux proves disillusioning 
on this point. 

‘The computer bureau,’ he writes, ‘ has not yet become an accepted 
adjunct to, or substitution for, the normal data processing facilities of 
many thousands of small businesses in the United Kingdom. Many are 
slow to overcome deep and traditional suspicions of allowing information, 
much of which must be confidential, to pass out of their possession. .. .” 

On the other hand, if ‘the many thousands’ came flocking to the 
bureaux, it is doubtful if they could handle the work—for they are not yet 
equipped to accept large volumes of information for processing (the input 
bottleneck) or, in some cases, to print results out fast enough. 

Come the time when manufacturers can offer full services, then the 
smaller user will have no excuse 
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Payroll 

Personnel statistics 
Order processing 
Production scheduling 
Production planning 
Stock control 
Purchase accounting 


Order invoicing and 
warehouse stock control 


Cost collection 
Costing and budgetary 
control 

Invoicing 

Sales ledger 

Sales statistics 

Sales forecasting 
Passenger and freight 
movement statistics 
Flight scheduling 
Centralised bank 


book-keeping for branch 
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control and accounting 
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EMIDEC 1100 the British Computer for British industry 


These are the facts about Emidec. 


FIRST all transistor computer to be 
employed by a major London bank- 
ing house. (Barclays). 


FIRST all transistor computer to work 
for a customer with high speed 
magnetic tapes. 








FIRST all transistor computer to go 
into commercial use. 

FIRST to handle a payroll task of the 
size and complexity of BMC’s Long- 
bridge employees. 

FIRST to be selected by a British 
airline for freight handling control, 
statistics and accounting (BEA). 


EMIDEC TI00 


Emidec computers are now working 
for: AIR MINISTRY - BMC BARCLAYS 
BOOTS EMI RECORDS GLAXO ICI 
MINISTRY OF LABOUR - SAINSBURY’S, and 
have been selected by: ADMIRALTY 
BEA - KODAK MINISTRY OF PENSIONS 
RAOC, etc. 

ee 


BRITISH DESIGNED 





BRITISH DEVELOPED 





BRITISH BUILT 





Demonstrations gladly arranged at Hayes, or the Computer Service Centre, Manchester Square, Lonion, W.! 


EMI ELECTRONICS LTD COMPUTER DIVISION 
HAYES: MIDDLESEX: TELEPHONE: HAYES 3888 :-EXT 2319 
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Ordered last month — 13 Computers 


A quick check shows that an un- 
usually large number of computer 
orders were announced last month, 
but this should not be interpreted as 
an ‘upward trend’ in computer 
sales, for the facts merely seem to 
indicate that a number of prospec- 
tive orders involving long negotia- 
tions ‘came to the boil’ almost 
simultaneously. Of the 13 orders 
taken, five are to be installed at 
universities and one at a govern- 
ment scientific establishment (one 
of the UKAEA’s centres); the 
remaining seven when 
installed, will be used for data 
processing (rather than scientific) 
work. 


systems, 


London University, at a cost of 
approximately £2 million, are to 
install a Ferranti Atlas computer 
towards the end of 1963. London 
University have been working a 
Ferranti Mercury computer since 
1959, and the new machine will be 
established in Gordon Square, 
London, WCI, and will be the 
responsibility of the University’s 
computer unit. Computer facill- 
for all of the colleges of 
London University and for many 
outside organisations will be avail- 
able the Atlas 
operating 
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ties 


once System 15S 


half a million 
a quarter of the cost of 
the computer—is being provided 
for the university by the British 
Petroleum Co. In return British 
Petroleum will have the 
system for considerable periods 
of time five years after the 
installation starts running, and 
plan to use this for a full-scale 
investigation into the company’s 


Approximately 
pounds 


use of 


for 


refinery and supply programme 
Atlas will be nearly 100 times 
faster than the University’s present 
Mercury machine, and will be able 
to carry out simple instructions 
the rate of a 


(eg. additions) at 


million a second 


The United Kingdom Atomic 
Energy Authority recently signed 
a contract to take delivery of an 
IBM Stretch computer next year 
This in fact is only a confirmation 
of a tentative order made in July 
1960 Last month it was an 
nounced that the UKAEA 
have a_ Ferranti 


were 
Atlas 


also to 


compute! 


rhe Universities of Birmingham, 
Glasgow, Leeds and _ Liverpool 
have ordered an English 
Electric KDF 9 computer. Prob 
able costs to the universities who 
will put their machines to work on 
the ever-increasing volume of 
computation involved in present 


each 


day research projects, will be 
£630,000 a machine. The Univer- 
sities of Glasgow and Liverpool 
already operate Deuce II machines, 
and the University of Leeds has a 


Pegasus computer 


Thomas Hedley and Co. Ltd, 
the soap, detergent and edible fat 
manufacturers, are to set up a data 
their New- 
Tyne head office. 
The centre will be equipped with 
a National computer, and 
will tackle mixed work—commer- 
cial data processing and scientific 
the company’s 
research chemists, 
though the latter type of work will 
only occupy a fraction of the time 
available on the computer. Hed- 
do not state what data 
ssing work they plan for 
their machine, but sales invoicing 
ind controlling stock are likely to 
be two of the tasks the company 
to computerise. Hed- 
ley’s are not the only soap com- 
pany have investigated 
computers: Colgate-Palmolive Ltd, 
who manufacture soap, detergents 
and toilet preparations, spent five 
the of com- 
puters for business data process- 
ing, and culminated in a 
‘letter of intent * to EMI late last 
year specifying an Emidec 1100. 
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processing centre at 


castle upon 


315 


calculations for 


and 


engineers 


ley’s 


proc ~ 


will 


want 


who 


studying 


years use 


this 





Although Colgate will not in fact 
install an Emidec 1100—the 
American parent company vetoed 
the project—the company have 
worked out in some detail which 
of their operations could be 
computerised — invoicing, stock 
control, vehicle loading schedules, 
as well as preparing monthly 
statements of account, and daily 
summaries of sales. 


Esso Petroleum (Ireland) Ltd 
have ordered an ICT 1301 com- 
puter. This will be a card machine 
(ie. it will not be equipped with 
magnetic tape units) and will cost 
the company some £70,000. Due 
to be delivered not before 1963, 
machine will be used to 
take over work currently done on 
punched card equipment: sales 
accounting, producing the pay- 
roll, general accounting including 
the control of fixed assets and 
stocks, preparing statistics and 
investment analyses. 


Shell-Mex and BP Ltd, the 
company that market in Britain 
the petroleum products of both 
the Shell and British Petroleum 
companies, recently ordered a 
Leo IIl computer. Shell-Mex and 
BP first hit the news last year when 
they announced they had deve- 
loped a push-button office (see 
AUTOMATIC DATA PROCESSING, 
October 1960). Eventually, it is 
planned that every one of the 
company’s regional sales depots, 
which receive orders for petroleum 
products by ‘phone, will be equip- 
ped with a * Direct Order Record- 
ing and Invoicing System * (DORIS) 

a push-button system which 
automatically produces invoices 
and notes as well as 
recording each sale on paper tape. 

It will, of course, be some time 
before every depot in the Shell- 
Mex-BP distribution network is 
equipped with a Doris, but it ap- 
pears that tlhe Leo III installation 
will then be used to process data 
prepared automatically on paper 
tape at the depots, providing 
analyses of sales, etc. 

Shell-BP’s installation is likely 
more than £250,000 and 


Esso’s 


delivery 


to cost 


6 


several 


will be equipped with 
magnetic tape units. 


Lewis’s Investment Trust Ltd, 
which control the Lewis’s and 
Selfridge’s group of department 
stores, have ordered an ICT 1301 
computer, which will be used for 
‘merchandise accounting’, pur- 
chase accounting and other pro- 
cedures. As Lewis’s propose to 
use the machine to do work for 
all their the company 
has stores in Birmingham, Bristol, 
Glasgow, Hanley, Leeds, Leices- 
ter, Liverpool and Manchester, 
apart from Selfridge’s store in 
London—it seems likely that 
their machine, which will be 
equipped with magnetic tape 
units, will cost £200,000. 
Lewis’s are the first department 
group to announce that 
they propose to use a computer. 


stores 


over 


store 


The Ford Motor Co. Ltd, no 
newcomers to computers for they 
already operate two machines, 
recently ordered a Leo III system. 
The new machine will cost some 
£300,000 and will replace a Leo II 
machine at the company’s spare 
parts depot at Aveley. A second 
Leo II machine is in operation at 
Ford’s Dagenham plant. 


The Borough of Hornsey in 
Middlesex, with some 600 em- 
ployees and a population of about 
100,000, has ordered from Stan- 
dard Telephones and Cables Ltd a 
Stantec data processing system. 
The system will be used to prepare 


the weekly payroll for the 600 
Borough employees, to keep re- 
cords of over 2,000 commodities 
stored, to prepare council ac- 
counts, and to bill for rate pay- 
ments. 

Eventually, the machine will be 
used in a comprehensive rates 
system which will be kept up-to- 
date on such facts as changes of 
occupier and variations of assess- 
ment and allowances. Records of 
payments will be kept and the 
computer will be able to pick out 
non-payers, print reminders, 
seven-day notices and, in certain 
necessary cases, summons. 

Although conventional records 
will be largely replaced by pun- 
ched paper tape records, Hornsey 
will still be able to answer indivi- 
dual enquiries for a Creed paper 
tape be installed, 
in the public office. This will 
provide quick reference to any 
item required, for any block of 
information on paper tape will be 
readily found and printed out 
from the tape store merely by 
dialling a number on an ordinary 
telephone dial. 


store is to 


Eire 
who 


The Revenue Commis- 
sioners, have employed 
punched card equipment during 
the last 10 years, are to introduce 
data processing 
methods in pursuance of a policy 
of centralising taxation account- 
ing for the whole republic of Eire. 

The Commissioners have or- 
dered an ICT 1301 computer to 
implement this policy. 


electronic 


Stocks computed 


System helps AP report 


Associated Press, the American 
news agency, announced that they 
would install in New York a com- 
puter system for preparing tabu- 
lations of stock prices and for 
transmitting these ‘ stock tables ° 
to subscribing news media. 


The hub of the system will 


comprise two IBM _ 1620 
puters—small scientific machines 
which cost approximately 
£30,000 each—and a 1405 
storage file with capacity for 10 
million characters. 

The new system will permit 
Associated Press to transmit com- 
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pletely updated stock tables 
across the USA seven times daily 
from the New York and Ameri- 
an Stock Exchanges and the 
New York Bond Exchange, and 
turee times daily from the Mid- 
western Stock Exchange 

Trading in stocks 
the Associated 
office by ticker tape and read at 
a speed of 10,000 words per 
minute by IBM 1011 paper 
tape readers, simultaneously con- 
fed 
The 
update the 
status of each stock in the random 


will be re- 


ported to Press 


two 
verted to machine code and 
into the computer system. 

system will instantly 


access 1405 disc file, regardless ot 


the sequence in which informa- 
tion is received 

Simultaneously, the 1620 com- 
puters will arrange the format of 
line ultimately 


each newspaper 


calculate each 


stock’s net change to date and 


to be printed, 


compute highs and lows where 
necessary. 

Three specially developed IBM 
paper tape punching units will 
transmit tables at some 4,500 
words per minute in Teletype- 
setter code for input directly into 
newspapers automatic line cast- 
ing machines just their 
runs. The tables will also 
be transmitted in regular Teletype 
form for setting by conventional 
typesetting machines 

One of the systems will also be 
used to up-date the master stock 
list with additions and deletions, 
dividend and rights information 
and cumulative dividend pay- 
ments. The entire job can be 
completed in less than ten min- 
utes. Other stock information, 
including an index of key and 
active issues, will also be accumu- 
lated for 
papers. 

The 


to go into operation in 1962 


before 


press 


use by various news- 


new system is scheduled 


Cheque Sorter Order 


National Provincial join the others 
The National Provincial Bank 
have arranged to rent from ICT 
document handling equipment 
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worth some £85,000 
ment 


The equip- 
* document 
audit lister, 


comprises a 
and an 
document 
characters in 


also be 


processor : 
though 
printing 
ink 
tually 

The document 
basically a sorting machine with 


18 receiving pockets 


encoders for 
magnetic 
will required even 
processor 
reads and 
sorts cheques at a rate of 1,200 a 
The audit lister, which 
linked to the 
provides the means for accumu- 
lating, proving and printing in- 
formation from documents 
in the 
printer capable of printing 1,200 
and an arithmetic 


minute 


will be processor, 


read 
processor; it features 
lines a minute, 
unit 

In ordering this equipment 
National Provincial are following 
the lead given by other banks: in 
January this year Barclays Bank 
IBM 1210 document 
reader-sorter machine, and in 
March, Westminstet Bank 
ordered a National-Pitney Bowes 
Lloyds Bank also have 
equivalent equipment on order 

Although National Provincial 
rent their document pro- 
cessor from ICT, the 
the equipment are, in fact, the 
National Data Processing Cor 
poration of Dallas, USA. ICI 
concluded a long-term marketing 
and manufacturing agreement 
earlier whereby ICT 
act as Britain for the 
American company’s bank auto- 
mation equipment. 


ordet ed an 


machine; 


are to 


makers of 


this year, 


igents in 


Commercial Pacts 
RCA love everyone 


ICT announced recently that 
they had signed an agreement 
with the Radio Corporation of 
America for the * non-exclusive 
exchange of technical 
tion and patents in the field of 
RCA, who first 


informa- 


data processing. 
embarked on research into elec- 
tronic data processing in 1949 
and were awarded a military con- 
tract to build a large-scale com 
puter years later, already 
occupy a strong position in the 


two 


American computer industry and 
build highly regarded machines, 
so much so that English Electric 
arrangements some time 
manufacture an RCA 
computer in Britain—the KDP 10 
is, in fact, a precise copy of the 
RCA 501 though, of 
course, British com- 


made 


igo to 


system, 
built with 
ponents 

RCA make 
friends everyone: at the 
same time as the ICT-RCA agree- 
was announced, the French 
Compagnie des 
Machines Bull, revealed they too 
had drawn up an agreement with 
RCA ‘exchanging informa- 
tion "—though, in this instance, 
what Bull got out of their agree- 
ment instantly 
Bull (and their British associates, 
De La Rue Bull Machines Ltd) 
ire to market a new medium size 
computer Gamma 30 
which is, in fact, an adaptation of 
RCA computer, the 


seem willing to 


with 


ment 


organisation, 


for 


became clear. 


the 


another 
RCA 30] 

The 30 comprises a 
central with a ferrite- 
core store (with a capacity for 
between 10,000 and 20,000 alpha- 
numeric characters) and capable 
of carrying the four arith- 
metic functions (5-digit numbers 
can be added in 0-2 milliseconds). 
The Gamma 30 can be equipped 
magnetic tape 
units (reading and writing speeds 
are of the order of 7,500 charac- 
ters a second), and card readers 
(reading at 600 cards a minute), 
card punches (punching at 100 or 
200 a minute) and paper 
tape readers and punches. In 
addition, it can be linked to an 
Analex printer (capable of hitting 
1,000 lines a minute) and to 
novel magnetic disc units. 

(The Gamma 30 disc unit has 
128 discs, each capable of holding 
36,000 alphanumeric characters, 
so that the total capacity of a 
unit is 4,600,000 characters. 
Though the average access time 
to a single disc is not fast, once a 
‘located’ characters may 
be transferred at the rate of 2,500 
characters a second.) 


Gamma 


processor 


out 


with high-speed 


cards 


out 


disc is 





Announcing the world’s fastest printing 
system for business computer output 


@ Printing speed of 4,700 characters per second, pro- | Xeronic has been selected for use with a number of 
ducing up to 2.880 lines per minute. ; lad KI 
eading computers including : Emidee 2400, A. E 
@ Prints its own background forms which can be I 
interchanged instantly by computer control. 1010, Ferranti Orion and English Electric KDP10 
® Comprehensive error detection 
omy ‘ wilh. een Important business and governmental organ 
@ Uses low-cost, unsensitised papers 


isations who are now using (or will soon be using 
@ Operates with any medium or large computer, , 


either “on-line” or “off-line”. the Xeronic include: Ministry of Pensions & 
@ Non-mechanical printing permits great reliability . , : : 
' National Insurance, Ferranti Computer Centre, 

at high speeds. 


® Sclected informati can besuppressed as required. R.A.F. and Commercial Union Assurance Co. Ltd 


es 
> Helse HIGH SPEED COMPUTER OUTPUT PRINTER 


Write for literature to: I. D. Brotherton 


FORANK PRECISION INDUSTRIES LIMITED 


ELECTRONICS DEPARTMENT Sulgrave Road London W6 
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Briefer Notes 

Remington Rand are to estab- 
lish a Univac computer office in 
Manchester. A USS 80 machine 
is to be delivered some time this 
month and is expected to be 
operational by early 1962.  Ini- 
tially the computer will be used 
for demonstration and _ training 
only. 

National Cash are also 
to set up a provincial computer 
centre—Dundee—but it is not 
clear what machine the centre is 
to have. 


going 


A ‘telecommunications divi- 
sion” has been formed by Ultra 
Electronics, which is to be headed 
by Major General E S Cole, cs, 
cBE, formerly Director of Tele- 
communications at the War 
Office. Ultra recently acquired 
W §S Electronics Ltd, specialists 
in VHF/UHF communications. 


A * programming systems divi- 
sion’ has been set up by Honey- 
well Controls Ltd to design and 
develop automatic programming 
systems for Honeywell computers 


Pitney-Bowes Ltd have taken 
over the marketing and servicing 
of addressing machine equipment 
previously marketed by Under- 
wood Business Machines Ltd 


IBM have experienced some 
difficulties with their new 3000 
Series punched card accounting 
machines and recently put out 
the following statement: ‘* Al- 
though we tested these machines 
extensively before starting 
duction, the result with the first 
machines installed is that they do 
not meet required standards for 
performance or reliability. We 
have that, before pro- 
ceeding with any further ship- 
ments, it is necessary to undertake 
a programme in 
design on the read-feed unit of 
the machine.’ 

‘Until we have completed this 
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pro- 


decided 


engineering re- 




















‘You see, my wife doesn 


programme and have been able 
to test such redesigned machines 
in our under 
tomer use conditions, we cannot 
be certain of the availability of 
this equipment or when shipment 
might be resumed. We estimate, 
however, that this programme 
will take approximately 18 to 24 
months.’ 


laboratories cus- 


The ‘computer applications 
’ of BISRA’s Operational 
Research department has 
renamed the * systems evaluation 


The duties of the sec- 
THE REMOTE 
CENTRE 


section 


been 


section ° 


HILE the concept of 
transmitting information 


between remote stations 


and a central computer is consi- 


dered in 
the 


rather than 
privately- 
bureau 


the future, 
present 


owned 


tense, a 


computer service 





tion, which is to be headed by 
Mr D H Kelly, will be to carry 
OR into the 
automation of large-scale systems. 


the new ICT 
558 40-column punched card com- 
puter were booked during the 
Business Efficiency Exhibition. 
Smart Weston Kingsland Mens- 
wear Ltd, the clothing and hosiery 
retail chain (with 50 branches) 
will spend £32,000 on their sys- 
tem The Board Mills 
Ltd are the second company on 
the 558 order book. 


out investigations 


Iwo orders for 


Thames 


operating 


and 


largely on programs 
transmitted to it from 
remote points has been working 
for almost now. As 
might be expected, the company 
that runs this bureau is a large 
Imperial Chemical Indus- 
The number of data links 
in the network is rather more 
60, and it is reckoned that 
by the end of the year, when the 
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data 


two years 


one 


tries 


than 





the decision takers...the computer-minded 


A 
More and more, successful decision-takers 


business lives—or dies—by decisions. 
the accuracy of 
decreased wast- 
higher output, greater profit, all flow 
from computer use... but which computer? 
Your may be for a full-scale system, 
a small machine, five minutes at the Com- 
or perhaps a computer is not 

all. Pioneers in computer 


Ferranti can give you the 


are turning to the speed, 
rs. Slashed costs, 


‘ 
needs 
sntre 


puter C 


the answer at 


development, 


AIRWAYS The 
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benefit of their experience—and if you choose 
a computer, undertake its installation. 
And Ferranti offer a wider range of com- 
puters, programs, training facilities and 
services than any other company. Current 
Ferranti activities include Nebula (Natural 
Electronic Business Languag: for 
mercial programming), Orion (revolution- 
ary ‘‘second generation’’ computer) and 
Atlas advanced super-speed com- 
puter in the world). 


com- 


(most 


be ROADWAYS Road designers Maunsell 
and Partners took their Hammersmith 
Flyover problems to a Ferranti com 
puter centre—hired time on a Pegasus 
and completed weeks of development 
work in minutes Maunsells are 
engineers not computer experts—but 
Ferranti autocodes allow anyone to 
use a computer. 
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FERRA NTI RANGE OF COMPUTER SYSTEMS 


London Computer Centres : 68 Newman St. London W.1. (Museum 5040) and 21 Portland Place, London W.1. (Langham 9211) 
Works : West Gorton, Manchester 12 (East 1301) 
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bureau will be two years old, it 
will have run more than 1,000 
programs for the divi- 
sions of ICI, and for a number of 
outside firms who participate in 


Various 


the service 

Started ini- 
tially as part of the Central 
Instrument Laboratory of ICI at 
Wilton Middles- 
brough The department had 
just taken delivery of a Ferranti 


The bureau was 


Works, neal 


Mercury, a medium sized com- 
puter in the £110,000 
bracket, which is equipped with 
1,024 


price 
words of magnetic 
time of 10 


agrum 


store with a cycle 


microseconds magnetic 
Storage (two 


units 


drums) and _ tape 
(three) The 
thing, as far 


important 
as the service bureau 
was concerned, however, was the 
le for 


existence Of an autococ 


writing programs in. This meant 


that programs could be written, 
not necessarily by full-time pro 
grammers, 
ICI divisions, and transmitted to 


the computer bureau for handling 


anywhere in the twelve 


It is on this basic concept that the 

service has been built up 
Interconnecting all the 

sions—and 


divi- 
many departments 

of ICI is a direct dialling private 
teleprinter system. Programs and 
related data, punched on to 5- 
channel paper tape, can be trans- 
mitted to the computer 


from any of the 60 outstations of 


centre 
the system, received by the com- 
puter centre in paper tape form, 
fed to the Mercury, processed, 
and the results re-transmitted to 
the outstation in about 15 min- 
utes. This, of course, would be a 
top priority job: normally, the 
aim 1s to return results by 9 am. 
on the day following receipt of 
data for a job 

Though the computer centre 
has a staff of about 40, not more 
than 10 of these are programmers. 
This is because it is axiomatic that 
the programs shall be written at 
the point of where the 
particular calculation or statistic 
is required. This *‘ amateur’ pro- 
gramming is made 
using the Mercury autocode. This 
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origin 


possible by 


method of programming, which 
has been compared to algebra 
consists in converting the various 
instructions of the program into 
a series of algebraic formulae and 


All ICI staff likely to 


with the compute! 


equations 
be involved 
training | 
instruction, but it 


possible to become proficient 


are given a week’s 


autocode 
writing programs after only 

couple of days of serious concen 
A program written at th 
outstation and transmitted to th 


tration 
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a special diagnostic tes 
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proved program can t! 


ata, and the res 
turned to the originator 


Not all programs are hat 


by the data transmission network 
some are too long for the rel 
tively slow-speed data link, and 
is More convenient and economK 
to send the program and data 
post; in certain cases the data a 
the program would be offered to 
the computer on a reel of mag 
But, de 
pite these physical limitations, the 


computer staff reckon to handle 


netic tape sent by post 


an average of 50 jobs—or 
cises’, as they call them 
course of a day’s work 

Firms in the Middlesbrough 
area also use the facilities of the 
ICI centre for their calculations 
They, too, make use of 
transmission facilities, 


data 
using the 
GPO ordinary telex network and 
private lines rented from. the 
GPO. In all, about 80 different 
people use the centre every month 

The centre was designed to 
handle the scientific calculations 
of the various divisions of ICI 
calculations 
the bulk of their work. 
the bureau also does a certain 
amount of work for the O and M 
departments of the various divi 


and such comprise 


However, 


sions, in office organisation and 
optimisations, and also a great 
deal of the routine costing of new 
plant and 
costing sections. 
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WE PUNCH 
NE MILLION CARDS 





cask weub— erty week! 


Realising that bottlenecks occur in every Punched Card Department, with new jobs 
being introduced to the system, price changes necessitating the creation of amended 
pre-punched card files, periodic jobs, staff holidays and absences—job transfers to 
Computer installations resulting in new cards having to be produced 


We offer you 
300 top grade punched card operators to do your work 
Daily delivery service to all parts of the country 
Cards packed in our own free non-returnable cartons 
Work received at a few hours’ notice 


A firm and most competitive quotation per thousand cards for any 
job submitted 


5- or 8-channel tape to card conversion facilities 
Punching on IBM, Hollerith and Powers Samas Cards 


Additional facilities include complete processing on fast speed IBM and ICT 
sorters, reproducers, collators, and tabulators 


Market research statistics, sales analyses, dividend warrants, payroll 

purchase and order analyses are among the numerous jobs undertaken for 
many Government Departments and nationally known companies 
in all parts of the country 


COMPUTER SERVICES rnc LTD. 


Regent House, 223 Bristol Road, Birmingham, 
Telephone: CALthorpe 3161/2/3 


ningham) Ltd. is an Associate Company of The Calculating Bureau and does not manufacture or sell office machines 
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AIDS TO EFFICIENT COMPUTATION 





ee Very high operating speed 
Simple and economic programming 
Translators from standard pseudocodes 
Full range of peripheral devices 
Autonomous operation of peripheral transfers 
Time sharing among up to four programs 
Wide range of arithmetic operations 
Solid-state devices for maximum reliability 


Ease of maintenance 


These and many other new and interesting features are to be found 

in this all-British general purpose high speed computing system. 
The * ENGLISH ELECTRIC’ KDF 9 is suited to a wide range 

of applications in commercial, industrial, and scientific data 

processing. 


If you have a data processing * A trade mark of ** ENGLISH ELECTRIC” 


problem why not consult 


ENGLISH ELECTRIC’ and receive b ' (Cy | 7 ’ 
the benefit of their unrivalled J } 4 Bl ( 
expert knowledge as designers, d } 
manufacturers, and users of 


eenun acacia data processing systems 


DATA PROCESSING AND CONTROL SYSTEMS DIVISION, KIDSGROVE, STOKE-ON-TRENT. TEL. KIDSGROVE 2141 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2, 





miniature high-frequency 
coaxial cables 


Extreme Miniaturisation with Highest Tensile Strength 
Overall diameter 0-064 in. to 0-078 in. 


To meet the demand for progressive miniaturisation of equipment, STC have 
developed several types of miniature coaxial cables, with overall diameters in the range of 
0-064 in. to 0-078 in. and 50 to 75 ohms impedance. The materials utilised 
in the construction of these cables are :— 
High tensile strength, silver-plated, copperclad steel wires. 
A dielectric of: Grade 2 polythene or Irradiated polythene or Polytetrafluorethylene (P.T.F.E.). 
Copper wire or silver-plated copper wire braided. 
Fibre glass braided and nylon sheathed, or P.T.F.E. sheathed. 


I 


Srandard Telephones and Cables Limited 


RUBBER & PLASTIC CABLE DIVISION : CORPORATION ROAD » NEWPORT - MON. 
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The 
pride 
increases 


Already five of the new LEO III Computers —the 
fastest, most reliable LEOs yet—are being prepared 
for installation in 1962. 


Where they will go :— 

Dunlop Rubber Co. Ltd., C.A.V. Ltd., Shell-Mex & 
B.P. Ltd., London Service Bureau, Johannesburg 
Service Bureau. 

Why: The main reasons for the rapid recognition of 
LEO III are twofold. First, it incorporates every 
significant advance in commercial data processing. 
And, second, the LEO Organisation has ten years’ 
experience of operating as well as building computers. 
This experience enables LEO to select and plan work 
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for each new computer and to undertake that the first 
jobs will be running as soon as the LEO III is installed. 
INTERESTED? 

If you are interested in LEO III, contact LEO Computers 


Ltd. atthe address below, nou 





FOR RELIABILITY + VERSATILITY + EXPERIENCE 


LEO COMPUTERS LIMITED HARTREE HOUSI QUETDNSWAY W.2 


BAYSWATER 944 





KEEPING TRACK 


OF THE 


ACE BOOKS 


PAPERBACK 


Alexander Seymour 


Hyeut THE 


i 


Selling seven million books a year can 
become problematic when you want to 
service customer accounts and keep tabs 
on what is selling where 


HEN an old established firm goes into an 
entirely new line of business it can expect to 


encounter problems of marketing, account- 
ing and production which are different from any- 


thing that it has previously had to overcome. But 
for Godfrey Phillips, tobacco manufacturers, who 
market Four Square tobacco, Abdulla cigarettes 
and other well-known tobacco products, the main 
problem was success. 

In 1957, Godfrey Phillips decided to diversify 
their activities. One of the fields which seemed to 
offer great possibilities was the sale of successful 
novels as paperbacks. A provisional list of titles, 
ranging from war and crime books to Dostoevsky 
and Kingsley Amis was brought out, under the 
name of Four Square Books. This enterprise 
proved a gold-mine; by 1960, only three years later, 
there were more than 300 Four Square titles. With 
the acquisition of a second paperback series, Ace 
Books, with much the same range and roughly the 
same number of titles, Godfrey Phillips found that 
they had captured 10 percent of the paperback 
market, and that they were selling about seven 
million books per year. Since there were some 50 
paperback publishers, of which the biggest and 
pioneer of them all had 35 percent of the market, 
this was quite an achievement. 

By September, 1960, Four Square were handling 
16 
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orders and producing invoices at the rate of 250 a 
day. With the acquisition of Ace Books this figure 
rose to about 500 a day. It was estimated that with 
the consolidation of the two publishing ventures 
and certain other developments that were afoot 
(Godfrey Phillips are to market a number of titles 
published by an American company) eventually 
there might be between 750 and 1,000 invoices to 
despatch each day. 

In the wake of this expansion went the problems 
of handling customer records for the group’s 
10,000 customers, updating stock records, issuing 
monthly statements, and preparing monthly sales 
Statistics. 

Phillips had not reckoned on an expansion of this 
kind. When the book division had been started, 
it was reckoned that the existing procedures—the 
typing of invoices, ledger preparation on an Elliott- 
Fisher, statistics prepared on a small 35-column 
tabulator—would be able to cope with the flow of 
orders. By September, 1960, it was clear that both 
the typing pool and the punched card system would 
be overloaded, and that there were just not the staff 
on the market to allow for expansion of typing to 
meet demand. The punched card system, too, was 
not really suitable for the job it had to do; the 
number of cards produced became unmanageable. 

After looking at various semi-manual, semi- 
mechanical and electro-mechanical systems, which 
were turned down because they were too slow, 
required too many manual operations, or required 
too much modification, Godfrey Phillips came 
round, almost without their volition to considering 
a computer as the answer to their problems. After a 

AUTOMATIC DATA PROCESSING 





whirlwind window shopping tour of the machines 
offered by the various manufacturers, they settled 
on National-clliott’s 803. They chose this machine 
in part because delivery was promised within six 
months, and the manufacturers undertook to train 
staff and help write the programs so that the com- 
puter could ‘go on the air’ within the specified 
period. Because of the merger and the American 
link-up, it was essential that the system should be 
operative by the time the consolidation took place. 
Che order was signed in October, 1960, just a month 
after the first consideration of the computer was 
bruited. 

Within a week the first of Godfrey Phillips’ 
chosen staff were attending programming courses 
at Elliott’s factory at Boreham Wood. By January, 
1961, the first programs for the 803 were begun, 
masterminded by John Gilmour of Godfrey 
Phillips, a former member of the Army Operational 
Research Unit, and Tom Chellew of National, who 
later joined Godfrey Phillips as chief programmer. 

The computer was delivered—somewhat behind 
schedule—in August, 1961, into the special 
office built for it on the first floor of the Godfrey 
Phillips building in Commercial Street, London, 


zi. 


WHAT IT DOES 

At present the work done on the company’s 
machine falls into two categories: daily invoicing 
and updating work and monthly operations. 

Daily some 500 orders are received and pro- 
cessed; once the information on the orders have 
been transferred to paper tape, the computer up- 
dates customer accounts stored on magnetic film, 
produces invoices or credit notes (for books can be 
returned as well as ordered) and updated stock 
figures. 

Monthly operations involve producing statements 
for every customer, according to his particular 
billing method, and statistical records and analyses 


The Godfrey Phillips computer consists of a central 
processing unit with a 4,096-word core store and 
three magnetic film units—one used as a standby 
each with capacity for 4,096 blocks of information, 
each block being comprised of 64 words. Input is by 
5-channel paper tape via an Elliott high-speed reader 
(reading at 250 characters per second) and output is 
via a Teletype punch, punching 5-channel tape at 100 
characters per second. The tape is then put on to two 
interpreting teleprinters, with a third teleprinter as a 
standby and is printed out at 10 characters per second 
Two reproducing teleprinters, one acting as a monitor- 
ing teleprinter during the course of the operation, and 
the second acting as an on-line reproducer make up the 
printing out complex. The tape preparation media 
are at present two Creed punches and two verifiers 
The total cost of the equipment complex is about 
£50,000 
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of sales by title. A monthly check is also made of 
‘future titles "—books not yet published for which 
orders have been taken in advance. 

The company send out monthly stock title sheets 
to their 10,000 customers on which are printed all 
the books in stock with title, author and book code 
number. The retailer (or wholesaler) has then 
merely to mark against the title the number of 
books he requires, and enter his name and address, 
the date and his code number. The same procedure 
is followed for ‘ future titles °: some months before 
printing, lists of books to be published are sent 
out, and advance orders give Godfrey Phillips 
an idea of the market for the new books as 
well as a realistic basis on which to make a print 
order. 

The first operation of the daily invoicing and up- 
dating run is a manual one: transferring information 
on orders (which have first been sorted into customer 
number sequence) to paper tape. Punch operators 
produce tapes containing customer numbers and 
the quantities and code numbers of books required. 
Also entered are the postage required for each order 
and the date each account matures. 

The company keep their title record files—the 
records of available stocks of books—on magnetic 
film, and the next step in the daily procedure is to 
transfer the contents of all the title record files to 
the computer’s core store so that access to any 


particular record is immediate. The title records 


comprise the number and title of each book, the 
original print order, the total of stocks held, total 


sales to date for each book and the total of returns. 

Also kept on magnetic film are the details about 
each customer. These comprise such static details 
as his name, address (in some cases invoicing and 
delivery addresses), the type of outlet he is, his 
credit rating and discount terms, and the number 
of the representative serving him. In addition, 
variable information relating to the customer is 


also recorded: his credit balance, the details of his 





business this month and specially coded ‘ suspense 
items’ where orders placed for future titles are 
noted. 

When the magnetic film containing the customer 
records is fitted into the film handler, and the 
records of available books have been ‘ poured ’ 
into the computer, the daily procedure can begin. 
Orders on paper tape are fed into the computer. 
The computer checks first on the type of input 
received—for in addition to information about 
orders, the contents of return slips or remittance 
advice notes are also put on to paper tape and fed 
into the computer each day. 

When it has been established what type of input 
is being fed into the computer, a search is made 
in the magnetic film file for the appropriate custo- 
mer details, and these details are transferred into 
the core store. Assuming the computer establishes 
it is dealing with an order the following steps are 
taken: 


1. The customer’s record is up-dated. 

2. The cost of the order is computed. 

3. The customer’s credit balance is adjusted (by the 
cost of the order) and a check is made on whether 
the credit allowance has been exceeded (if it has, a 
comment is punched out on the second output 
channel). 

4. The static customer details are punched out on 
to paper tape, and also the books ordered, quantity, 
prices, etc—in fact all the information required to 
produce an invoice. 

5. The variable, and now updated, customer de- 
tails are written back on to magnetic film. 


At the same time as the customer records are 
updated and invoice tapes prepared, the title re- 
cords, held in the computer’s core store are also 
brought up to date. The title records consist, as 
was mentioned earlier, of the total of sales for each 
book and the total of returns (separate figures are 
given for home and export sales) and the total 
stock held. 

In cases where customers order future titles, 
they are invoiced but not charged for these immedi- 
ately. The orders are recorded in each customer’s 
account. The financial liability date is used to 
decide when the item shall appear on a statement. 
If publication is later than the statement, the item 
is held in suspense. 


PRINTING IN CLEAR 

The results of a day’s work on the computer are 
of course sets of documents printed ‘in clear’. 
Paper tapes punched by the computer system are 
interpreted on a teleprinter (the teleprinter is 
not fast enough for continual on-line work) pro- 
ducing invoice sets primarily, but in addition tabu- 
lations of stock figures, if required, and the number 
of books (by title) sold during the day. 
18 


STATEMENTS AND STATISTICS 

Godfrey Phillips’ accounting activities are based 
on the monthly statement that is sent out to custo- 
mers. All sales statistics and control data—with the 
exception of daily notifications to the production 
department of stocks which have reached the danger 
level—are prepared on a monthly basis from the key 
information filed on magnetic film (customer 
details and title records). 

A monthly statement is sent to all customers 
whether or not they have ordered over the month, 
and whether or not they pay on a monthly basis. A 
duplicate of the monthly statement serves as a 
ledger copy, while a triplicate is sent to the accounts 
department for their reference. On the statement is 
the date of the orders, the reference number of the 
books ordered and the cost (under the debit 
column)—payments made and the books returned 
are entered under the credit column. At the foot 
of the statement the respective debits and credits 
are summarised and the net amount due is listed. At 
the head of the statement is a tear-off section which 
serves aS a remittance advice note, and which can 
be sent by the customer with his remittance. 


SALES ANALYSES 

The first statistics prepared by the computer are 
complete records of sales and returns for all the 
current titles. These are broken down by home and 
export sales and against them is put the updated 
stock position, and the total of the last print order. 
This list which runs to rather more than 16 pages, 
provides a spot check on any fast moving titles. 
Export sales and returns are further broken down, 
in a second schedule, by territory and net sales. 
A sales and stock summary for ail home and export 
sales and returns gives the total closing stock of 
all books. 


SALES BY OUTLET 

Home sales are further broken down by outlet, 
and sales territory. This enables the sales supervisor 
to see the trend of sales on each territory for all 
large and small retailers, large and small whole- 
salers, W H Smith, Wymans, and others. In this 
way it is possible to control the effort of represent- 
atives. 

The number of invoices sent to each type of out- 
let and the average value of each is also shown, 
giving an indication of the frequency of invoicing 
and the average amount of each order; this also 
can be made the subject of a sales drive. Customer 
statistics within brackets of value (ie. x many 
customers—or x percent of the total—did not order 
during the month, etc) the total of invoices des- 
patched, their average value, and the number of 
invoices within certain value brackets and the 
percentage of the total invoices despatched are also 
prepared. 
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FUTURE TITLES 

Sales for ‘titles which are not yet published are 
broken down in the same way as current titles. 
The cumulative total of books ordered, the theo- 
retical stock position, and the print order, if it 
has been scheduled, are delineated for every title 
The percentage of sales to each of the various types 
of outlets 
The cumulative stock position for future titles is 
thus built up month by month. Movements of the 
theoretical stock can be plotted so that a trend can 
be shown, and from this the economic size of the 
print order of the title can be established. 
important since paperbacks are relatively short- 
lived and inclined to become dog-eared after only a 
little time on the shelves, and the print orders must 
therefore correspond very closely to the sales re- 


quirements 


including export sales—is also given 


This is 


THE DANGER LIST 

With print orders corresponding as closely as 
possible to estimated demand, there must always 
be a risk that a sudden run on a particular title will 
exhaust supplies. Godfrey Phillips guard against 
the running down of suppliers in two ways. First, 
an arbitrary figure is established corresponding to a 
certain percentage of the print run. If sales in any 
given month exceed that percentage the title is 
printed out, and an estimate is printed out of how 
long stock will last if the sales activity continues 
at this level. A further check is provided by the 
‘danger list’ on which are printed out all titles 
whose stocks are below an established minimum. 
These have been printed out, as they reach the 

nger mark, on the operator’s teleprinter during 
the daily run, but the monthly danger list syn- 
thesises these random alarms into a complete list. 

With regard to low activity, a similar index is 
established and the computer compares this figure 
with the monthly sales figure of each title. If sales 
are below par, the title is printed out, with the 
stock position, expressed in terms of weeks’ supply. 
If this sales trend continues, the title will be with- 
drawn from circulation. 


SERVING THE ACCOUNTANTS 

Debits and Credits for home and export sales and 
assessing overheads and breaking them down by 
outlet and territory are two jobs, among others, 
planned for the computer. Also, the first steps will 
soon be taken toward producing the six-monthly 
royalty statements which must be prepared for the 
author and hard-back publisher of each book pro- 
duced by Godfrey Phillips as a paperback. At 
present the only figures which will be produced will 
be cumulative sales of each title, the royalties paid 
to date, and the break-even point where the advance 
royalties are covered by the cumulative sales. From 
these figures the royalty clerks will be able to 
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assess the royalties due, and make out the appro- 


priate statements to the hard-back publishers. 


THE NEXT PHASI 
When all the programs for 
control, and accounting have been absorbed on the 


invoicing, stock 


computer, which should take some three months* 
Godfrey Phillips plan to bring another division of 
the company—the greeting card side, Forget-Me- 
Not Cards, into rapport with the computer. There 
remains still the programming for royalties pay- 
ments as a completely mechanised operation; but 
after this the greetings card division will be given 
the computer treatment 


EXPANDING THE COMPUTER 

Though the computer has been in operation only 
three months, an order has been placed for a second 
4,096 word core store, and a fourth magnetic film 
unit. This is because, at the present rate of com- 
puterisation, the capacity of the original installation 
will be exceeded in about 18 months. It is likely 
that a further extension will be required, in three 
years; perhaps even another complete 803 system 
will be needed 

Would it not have been better to have ordered a 
larger computer ? I asked a Godfrey Phillips execu- 
tive this question, but he was emphatic in his reply. 

“We were faced with the time factor, which 
required that we should be operational in nine 
months. But even if this had not been so, I think 
our choice was the right one. Perhaps we could 
have done the job on a service basis for a year or 
two, until our own machine was ready. But that 
would not have given us operational experience. 
We now know what the computer is capable of 
performing; we know its limitations—the slowness 
of output for example. We have been able to plan 
our operations with the computer on the spot. If 
we have to get a larger computer later perhaps 
we will, I don’t know—we shall have this oper- 
ational experience on which to base our ideas.’ 

‘We're quite proud that we have been able to 
put our computer on the air in nine months; we 
could have done it in six, if the computer had been 
ready. That wouldn't have been possible if we had 
gone any other way about it. We've built up our 
programming force from within the organisation in 
that time, too. Yes, you could say that the con- 
solidation of the (publishing) companies, forced the 
decision of computerisation on us, and determined 
the choice of the computer. But we reckon we have 
made virtue out of necessity, and consolidated our 
Own invoicing, customer record and stock control 
systems into the most economic, speedy and stand- 
ard routines possible.’ 


* In thi tic for licit ak er procedures have been 
{ f th i Prat In fact not all the pro- 


describe as 


cedure Jescr 
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business this month and specially coded ‘ suspense 
items’ where orders placed for future titles are 
noted, 

When the magnetic film containing the customer 
records is fitted into the film handler, and the 
records of available books have been ‘ poured’ 
into the computer, the daily procedure can begin. 
Orders on paper tape are fed into the computer. 
The computer checks first on the type of input 
received—for in addition to information about 
orders, the contents of return slips or remittance 
advice notes are also put on to paper tape and fed 
into the computer each day. 

When it has been established what type of input 
is being fed into the computer, a search is made 
in the magnetic film file for the appropriate custo- 
mer details, and these details are transferred into 
the core store. Assuming the computer establishes 
it is dealing with an order the following steps are 
taken: 


1. The customer’s record is up-dated. 

2. The cost of the order is computed. 

3. The customer’s credit balance is adjusted (by the 
cost of the order) and a check is made on whether 
the credit allowance has been exceeded (if it has, a 
comment is punched out on the second output 
channel). 

4. The static customer details are punched out on 
to paper tape, and also the books ordered, quantity, 
prices, etc—in fact all the information required to 
produce an invoice. 

5. The variable, and now updated, customer de- 


tails are written back on to magnetic film. 


At the same time as the customer records are 
updated and invoice tapes prepared, the title re- 
cords, held in the computer’s core store are also 
brought up to date. The title records consist, as 
was mentioned earlier, of the total of sales for each 
book and the total of returns (separate figures are 
given for home and export sales) and the total 
stock held. 

In cases where customers order future titles, 
they are invoiced but not charged for these immedi- 
ately. The orders are recorded in each customer’s 
account. The financial liability date is used to 
decide when the item shall appear on a statement. 
If publication is later than the statement, the item 
is held in suspense. 


PRINTING IN CLEAR 

The results of a day’s work on the computer are 
of course sets of documents printed ‘in clear’. 
Paper tapes punched by the computer system are 
interpreted on a teleprinter (the teleprinter is 
not fast enough for continual on-line work) pro- 
ducing invoice sets primarily, but in addition tabu- 
lations of stock figures, if required, and the number 
of books (by title) sold during the day. 
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STATEMENTS AND STATISTICS 

Godfrey Phillips’ accounting activities are based 
on the monthly statement that is sent out to custo- 
mers. All sales statistics and control data—with the 
exception of daily notifications to the production 
department of stocks which have reached the danger 
level—are prepared on a monthly basis from the key 
information filed on magnetic film (customer 
details and title records). 

A monthly statement is sent to all customers 
whether or not they have ordered over the month, 
and whether or not they pay on a monthly basis. A 
duplicate of the monthly statement serves as a 
ledger copy, while a triplicate is sent to the accounts 
department for their reference. On the statement is 
the date of the orders, the reference number of the 
books ordered and the cost (under the debit 
column)—payments made and the books returned 
are entered under the credit column. At the foot 
of the statement the respective debits and credits 
are summarised and the net amount due is listed. At 
the head of the statement is a tear-off section which 
serves as a remittance advice note, and which can 
be sent by the customer with his remittance. 


SALES ANALYSES 

The first statistics prepared by the computer are 
complete records of sales and returns for all the 
current titles. These are broken down by home and 
export sales and against them is put the updated 
stock position, and the total of the last print order. 
This list which runs to rather more than 16 pages, 
provides a spot check on any fast moving titles. 
Export sales and returns are further broken down, 
in a second schedule, by territory and net sales. 
A sales and stock summary for all home and export 
sales and returns gives the total closing stock of 
all books. 


SALES BY OUTLET 

Home sales are further broken down by outlet, 
and sales territory. This enables the sales supervisor 
to see the trend of sales on each territory for all 
large and small retailers, large and small whole- 
salers, W H Smith, Wymans, and others. In this 
way it is possible to control the effort of represent- 
atives. 

The number of invoices sent to each type of out- 
let and the average value of each is also shown, 
giving an indication of the frequency of invoicing 
and the average amount of each order; this also 
can be made the subject of a sales drive. Customer 
statistics within brackets of value (ie. x many 
customers—or x percent of the total—did not order 
during the month, etc) the total of invoices des- 
patched, their average value, and the number of 
invoices within certain value brackets and the 
percentage of the total invoices despatched are also 
prepared. 
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FUTURE TITLES 

Sales for titles which are not yet published are 
broken down in the same way as current titles. 
The cumulative total of books ordered, the theo- 
retical stock position, and the print order, if it 
has been scheduled, are delineated for every title. 
The percentage of sales to each of the various types 
of outlets—including export sales—is also given. 
The cumulative stock position for future titles is 
thus built up month by month. Movements of the 
theoretical stock can be plotted so that a trend can 
be shown, and from this the economic size of the 
print order of the title can be established. This is 
important since paperbacks are relatively short- 
lived and inclined to become dog-eared after only a 
little time on the shelves, and the print orders must 
therefore correspond very closely to the sales re- 
quirements. 


THE DANGER LIST 

With print orders corresponding as closely as 
possible to estimated demand, there must always 
be a risk that a sudden run on a particular title will 
exhaust supplies. Godfrey Phillips guard against 
the running down of suppliers in two ways. First, 
an arbitrary figure is established corresponding to a 
certain percentage of the print run. If sales in any 
given month exceed that percentage the title is 
printed out, and an estimate is printed out of how 
long stock will last if the sales activity continues 
at this level. A further check is provided by the 
‘danger list’ on which are printed out all titles 
whose stocks are below an established minimum. 
These have been printed out, as they reach the 
danger mark, on the operator’s teleprinter during 
the daily run, but the monthly danger list syn- 
thesises these random alarms into a complete list. 

With regard to low activity, a similar index is 
established and the computer compares this figure 
with the monthly sales figure of each title. If sales 
are below par, the title is printed out, with the 
stock position, expressed in terms of weeks’ supply. 
If this sales trend continues, the title will be with- 
drawn from circulation. 


SERVING THE ACCOUNTANTS 

Debits and Credits for home and expert sales and 
assessing overheads and breaking them down by 
outlet and territory are two jobs, among others, 
planned for the computer. Also, the first steps will 
soon be taken toward producing the six-monthly 
royalty statements which must be prepared for the 
author and hard-back publisher of each book pro- 
duced by Godfrey Phillips as a paperback. At 
present the only figures which will be produced will 
be cumulative sales of each title, the royalties paid 
to date, and the break-even point where the advance 
royalties are covered by the cumulative sales. From 
these figures the royalty clerks will be able to 
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assess the royalties due, and make out the appro- 
priate statements to the hard-back publishers. 


THE NEXT PHASE 

When all the programs for invoicing, stock 
control, and accounting have been absorbed on the 
computer, which should take some three months* 
Godfrey Phillips plan to bring another division of 
the company—the greeting card side, Forget-Me- 
Not Cards, into rapport with the computer. There 
remains still the programming for royalties pay- 
ments as a completely mechanised operation; but 
after this the greetings card division will be given 
the computer treatment. 


EXPANDING THE COMPUTER 

Though the computer has been in operation only 
three months, an order has been placed for a second 
4,096 word core store, and a fourth magnetic film 
unit. This is because, at the present rate of com- 
puterisation, the capacity of the original installation 
will be exceeded in about 18 months. It is likely 
that a further extension will be required, in three 
years; perhaps eyen another complete 803 system 
will be needed. 

Would it not have been better to have ordered a 
larger computer’? I asked a Godfrey Phillips execu- 
tive this question, but he was emphatic in his reply. 

‘We were faced with the time factor, which 
required that we should be operational in nine 
months. But even if this had not been so, I think 
our choice was the right one. Perhaps we could 
have done the job on a service basis for a year or 
two, until our own machine was ready. But that 
would not have given us operational experience. 
We now know what the computer is capable of 
performing; we know its limitations—the slowness 
of output for example. We have been able to plan 
our operations with the computer on the spot. If 
we have to get a larger computer later—perhaps 
we will, | don’t know—we shall have this oper- 
ational experience on which to base our ideas.’ 

‘We're quite proud that we have been able to 
put our computer on the air in nine months; we 
could have done it in six, if the computer had been 
ready. That wouldn’t have been possible if we had 
gone any other way about it. We've built up our 
programming force from within the organisation in 
that time, too. Yes, you could say thai the con- 
solidation of the (publishing) companies, forced the 
decision of computerisation on us, and determined 
the choice of the computer. But we reckon we have 
made virtue out of necessity, and consolidated our 
own invoicing, customer record and stock control 
systems into the most economic, speedy and stand- 
ard routines possible.’ 


* In this article, for simplicity’s sake, computer procedures have been 
described as if they were already in operation. In fact not all the pro- 
cedures described are currently operating 
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AMERICAN REPORT 





from John Diebold and Associates, New York 


Katending 


Man’s Intellect 


Computer techniques are being developed which will widen man’s understanding—not 


merely of computer technology, but of how the human mind works, its processes and 


limitations, and at what point machines can ‘imitate’ human activity. 


“THE REVOLUTIONARY IMPACT OF THE electronic 
computer on our society may well be equal to that 
of atomic energy—and may actually surpass it in 
the long run’—this was one prediction made 
during the opening session of the Western Joint 
Computer Conference held earlier this year* in Los 
Angeles. 

However, the theme of the conference—‘Extend- 
ing Man’s Intellect’—suggested that the ‘revolu- 
tionary’ aspect of computer science is more than a 
technological and material one. Computer science 
is now entering the realm of intelligence or, at least, 
mentality. 

Of the 58 papers presented in the conference’s 
manual of proceedings*, several were written by 
psychologists and other specialists in various social 
sciences—an indication of the interdisciplinary 
nature of computer sciences. 

Such topics as digital simulation, modeling 
human mental processes, problem solving and 
learning machines, information retrieval, and 
automata theory and neural models were discussed. 
In fact, though several sections of the conferences 

* This report was held over from last month's issue to accommodate a 
preview of the Electronic Computer Exhibition. The Western Joint 
Computer Conference (it also has a counterpart, the Eastern Joint Com- 


puter Conference) is an annual conclave in the USA at which the most 
advanced thinking in computer technology is presented. 


+ Copies of the 661 page volume of conference papers occasioned by 
the 1961 WJCC may be obtained from any of the sponsoring societies, at 
$4.00 per copy: Institute of Radio Engineers, One East 79th Street. New 
York 21, New York; American Institute of Electrical Engineers, 33 West 
39th Street, New York 18, New York; and Association for Computing 
Machinery, Two East 63rd Street, New York 21, New York 
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were, of course, devoted to pure technological 
presentations, the trend toward computers having 
‘intellectual’ abilities was clearly the dominant 
chord of the conference. 


DIGITAL SIMULATION 

There were some colourful observations: ‘a 
direct consequence of the computer’, Harry H 
Harmon of the System Development Corporation 
of California, noted, ‘is the burgeoning activity 
which collectively goes under the name “simula- 
tion”. The growing awareness and popularity of 
this field of activity is evidenced by a recent article 
in Business Week, in which a parallel is drawn 
between the group of simulation experts and the 
group of painters known as the Futurists. 

* Just as the art works might bear no direct re- 
semblance to the objects for which they were 
named, so the mathematical formulas, flow dia- 
grams, and computer outputs bear no direct 
resemblance to the world which they simulate. 
Moreover, this symbolic art “ represents a massive 
assault on tradition—in this case, the traditional 
art of managing large organisations”. 

* Perhaps the simplest and more direct definition 
of simulation, Mr Harmon suggested, * is merely 
the act of representing some aspects of the real 
world by numbers or other symbols that can be easily 
manipulated.’ 

Accentuating the use of simulation as a research 
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tool, Mr Harmon briefly described such applica- 
tions as operational gaming, management control, 
social control, and road traffic control. Definitive 
studies of these uses were presented by Joel Kibbee 


of Remington Rand and Andrew Vazzonyi of 


Ramo Wooldridge. 

‘Management games’, Mr Kibbee observed, 
*...are primarily of concern to the educator and 
to the research scientist, but since many of these 
games are played with the aid of an electronic 
computer, they should be of interest to computer 
people in general.’ He pointed out several uses for 
games including one in which each manager con- 
trols an entire business operation and the * winner ’ 
is the one who finished with the largest accumulated 
net profit. The technique is to throw the executives, 
into a situation and make them organise, delegate, 
decide, etc. 

Asked whether any games exist for training 
teachers or programmers Mr Kibbee mentioned 
the Steps game the Systems Development Corpor- 
ation, * which is used to train supervisors of pro- 
grammers but not to teach the technique of pro- 
gramming itself.’ 

Mr Vazzonyi described a non-line management 
system, a management decision game, designed to 


train executives in the planning and control of 


large-scale research development and production 
programs. 

Aaron Glickstein and S L Levy of the Midwest 
Research Institute then described a general digital 
simulation model, ‘which can duplicate traffic 
flow on a 17,000 foot section of freeway, including 
two on-ramps and two off-ramps, and can be used 
to economically evaluate alternate design criteria.’ 
The simulation allows planners not only to evaluate 
without first building a freeway, but it also allows 
them to perform experiments impossible to per- 
form with actual traffic. 

M A Geisler and W A Steger of the Rand Cor- 
poration described simulation for the development 
of a military weapons system. 


MODELLING HUMAN MENTAL PROCESSES 
Delivering the opening paper of this session, 
Herbert A Simon, also of the Rand Corporation 
stated, ‘ There now exist at least a half dozen com- 
puter programs that simulate some of the mental 
processes that humans use to perform problem- 
solving, learning, perceiving, and thinking tasks.’ 
The goal in this type of simulation, Mr Simon 
stated, is to obtain understanding of the human 


mind by imitating it. He noted four categories of 


mental simulation: 


(1) Abstract simulation of adaptive, goal-seeking, 
learning mechanisms, in order to understand the nature 
of organisms in general, rather than the human organ- 
ism in particular. 

(2) Simulation of the sensory-perceptual processes by 
which humans recognize visual and aural patterns and 
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symbols, in order to ascertain the cues that humans use 
to recognise the basic phonetic units of spoken language. 
Partial successes have been recognised in this attempt. 
(3) Simulation of the self-organising capabilities of 
neural nets, in order to determine how the patterns 
mentioned in category two are acquired by the nervous 
system. 

(4) Simulation of the symbol-manipulating or informa- 
tion processes employed in learning by rote, in attaining 
concepts, and in solving problems, in order to form an 
information processing theory of human mental 
processes. 

In discussing the long-range goals of simulation, 
Mr Simon states: *‘ Perhaps the largest single gap at 
present—and one that is not filled by any of the 
work to be reported today—is in programs to 
explain long range human memory phenomena. | 
will venture the personal prediction that filling this 
gap will soon become crucial to progress in the 
whole field of information retrieval.’ 

E A Feigenbaum of the University of California 
then discussed the computer program called 
‘Elementary Perceiver and Memorizer’ (acrono- 
minally designated as EPAM), which simulates the 
behaviour of subjects in experiments involving the 
rote learning of nonsense syllables, and which 
attempts to state quite precisely ‘a parsimonious 
and plausible mechanism sufficient to account for 
the rote learning of nonsense syllables.’ 

These simulations, he pointed out, are models 
of human mental processes and not mental struc- 
ture. They are purely psychological models. They 
conceive of the brain as being an information pro- 
cessor, capable of doing only one (or very few) 
things at a time. 

Julian Feldman of the University of California 
then described a modern high-speed digital com- 
puter, used ‘ to simulate the behaviour of individual 
human subjects in a classical psychological experi- 
ment where the subject is asked to predict a series 
of binary events ° 

In the final paper of the session Earl B Hunt and 
Carl I Hovland of Yale University discussed a 
model of human information processing, which has 
been constructed, and which uses a list processing, 
digital computer program. ‘ The program’s input 
consists of descriptions of objects in terms of 
dimensions and values. The universe of objects is 
divided into two or more sets, and the program 
attempts to form a decision rule, based on the 
descriptions of the objects, which can be used to 
assign any previously presented or new object 
to its correct set.’ 


SOLVING AND LEARNING MACHINES 

* Work on artificial intelligence ’, Marvin Minsky 
of the Massachusetts Institute of Technology 
reported, ‘is proceeding at a slow, apparently 
steady, rate... .In the past it seems to have taken 
two or three years for each significant advance.’ 
Mr Minsky’s explanation of this slowness is, first, 
that much time has been required for the develop- 


21 





ment of programming languages and systems suit- 
able for the symbol manipulation processes in- 
volved, and, second, that the methods which worked 
quite well for simple problems were not adequate 
for the more complex ones. As problems become 
more complex, he stated, we cannot afford a com- 
plete trial and error system. The search is so 
difficult and so costly that total failure cannot be 
allowed. With simple problems, such as playing 
tic-tac-toe, it is practical to try a number of 
methods, discarding those which are inadequate. 
With extremely complex problems, the searching 
must be done systematically and expensive experi- 
ments must be very carefully designed. Minsky 
feels that internal language processing is an urgent 
need, but that little progress has been made in this 
area to date. 

A team from MIT’s Lincoln Laboratory de- 
scribed a fascinating question-answering program 
called * Baseball’. The program answers questions 
phrased in ordinary English about stored data. 
The program reads the question from punched 
cards, looks up the words and idioms in a diction- 
ary, determines phrase structure and other syn- 
tactical facts for content analysis, extracts the 
requested information from the specified data, and, 
finally, prints the answer. 

* Baseball ’ is the first step toward enabling men 
to communicate with computers in natural lan- 
guage. 

The final paper in the session, presented by John 
McCarthy of the MIT Computation Center, was a 


preliminary report on the development of a mathe- 
matical science of computation which, it is hoped, 
will overcome the chief limitation on what we have 
been able to make computers do so far—this limita- 
tion, Mr McCarthy feels, is our own weakness as 


programmers. 


INFORMATION RETRIEVAL 

Progress in information retrieval was reported 
by Don R Swanson, and M M Kessler of MIT's 
Lincoln Laboratory, and Robert T Moore of the 
National Bureau of Standards. 

Mr Swanson pointed out that automatic ab- 
stracting of information is still an unsolved pro- 
blem—and a critical one. No rules have been 
formulated which are better than *‘ select title and 
first sentence of each paragraph ’. It is desirable to 
cut the size of a text drastically without an accom- 
panying loss of information. To date, however, 
such an accomplishment has not been successfully 
demonstrated. 

Mr Kessler’s report pointed out that definite 
patterns do exist for the flow of technical inform- 
ation. ‘ Quantitative data are presented on the flow 
of information between cultural and functional 
groups, and between past and present. An analysis 
of the numerical data indicates that these flow 
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patterns are deeply rooted in the dynamics and 
evolution of scientific thought and engineering 
development. The analysis also discloses that 
extreme asymmetry exists between journals in their 
capacity as carriers of scientific information.’ 

Proposing one possible solution to the problems 
faced by large information retrieval systems, Mr 
Moore described a screening method for reducing 
the excessive processing times often encountered 
now. Two tools are suggested for this method: ‘ (1) 
a screening system to allow multi-level processing 
of material and (2) pre-processing of the files to 
allow block rejection of documents not answering a 
retrieval request.’ Thus far this system had only 
been tested theoretically, but, Mr Moore assured, 
success was promising enough to warrant detailed 
testing of real files. 


AUTOMATA THEORY AND NEURAL MODELS 

W Ross Ashby of the University of Illinois 
produced the coldly realistic statement that, con- 
trary to traditional belief, the human brain is not 
unlimited. It has, in fact, the same limitations as 
does a computer. ‘ Man and computer show their 
powers alike, by appropriate selection. But both 
are bounded by the fact that appropriate selection 
(to a degree better than chance) can be achieved 
only as a consequence of information received and 
processed. Machines can be made as intelligent as 
we please, but both they and man are bounded by 
the fact that their intelligence cannot exceed their 
powers of receiving and processing information.’ 

H D Block of Cornell University then gave an 
introduction to perceptrons—the self-organising 
or adaptive systems proposed by Frank Rosenblatt 
as greatly simplified models for biological brains, 
whose main objective is to explain how the brain 
performs its functions in terms of its structural 
components. Murray L Babcock the University 
of Illinois then discussed the physiology of auto- 
mata. 

In addition to these sessions briefly described, the 
conference had sessions in microsystems electronics, 
progress in computer circuit design, new hybrid 
analogue-digital techniques, automatic program- 
ming, memory devices and components, applied 
analogue techniques, pattern recognition, and com- 
puters in control. 

Perhaps the chief significance of the conference 
was the exposure it gave to the increasing concern 
with computers for intelligence purposes. The 
conferences gave a preview of many advanced 
systems that we can expect in the not-too-distant 
future; it showed a new interest in computers being 
shown by psychologists and biochemists-—people 
who, in the past, have been largely divorced from 
computer technology; and, finally, it revealed a 
strong trend toward computers being designed for 
total-systems purposes. 
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From The Conference Room 


How Near ts Machine 


Translation 2 


Since 1954 demonstrations of language translation 


by machine have been given occasionally by scientists, 


but the time when a machine will replace the 


translator or interpreter is still a 


long way off. 


L A Steiner 


LL over the world there are 

computers waiting, as it were, 
for programs to be devised which 
will provide rapid and automatic 
translations from one language to 
another—waiting, in fact, for the 
results of research and experi- 
ments now being carried out by 
groups of programmers, philolo- 
gists, mathematicians, lexicogra- 
phers, system engineers and com- 
puter which should 
produce these programs. 

Some of the scientists engaged 
in this work, in fact 350 of them, 
gathered recently at the National 
Physical Laboratory at Tedding- 
ton to listen to each other and to 
try to understand each other. A 
difficult task, because the language 
of ‘ machine translation ’ 
new, created partly by the appear- 
ance of unexpected difficulties and 
partly by the fact that in the past 
most working in 
isolation and talking largely only 
to themselves. The occasion was 
the first International Conference 
on Machine Translation and Ap- 
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designers, 


itself is 


groups ‘were 


plied Language Analysis, and 
contributions came 
volume—from the USA, Britain, 
France, Italy, Japan and the 


USSR. 


PROBLEMS 
The notion of translating lan- 
guages by machine is not new; it 
was not even new in 1958, when 
the National Physical Laboratory 
organised a staggering conference 
onthe 
Thought Processes’, so the fact 
that after three years little actual 
machine translation has been 
done indicates that there are prob- 
lems to putting the notion into 
effect; a good part of the confer- 
ence was, in fact, devoted to 
detailing problems and 
outlining possible solutions. 
Superficially, it might be 
thought that if it were possible 
to construct a large enough 
‘machine dictionary” within a 
computer so that words could be 
easily located and their equiva- 
lents in another language printed 


these 


-in order of 


* Mechanisation of 


out, the matter could end there. 
Such a dictionary might com- 
prise 500,000 words, counting all 
inflections, declension and other 
forms in which a word may 
appear. Granted the expense of 
finding storage capacity for such 
a dictionary in a data processing 
machine, the processing of a 
single word would be no problem 
at all; but a combination of, say, 
10 words in a sentence, which 
would preserve its meaning when 
transferred into another language, 
is still a formidable problem. 
Many have no exact 
equivalent in another language, 
and still more words depend for 
their precise meaning on neigh- 
bouring words, or on a wider 
context. The English word * do’ 
has several columns in any dic- 
tionary worthy of the name; the 
word * out ’ can be an adverb, an 
adjective, a noun, an interjection, 
a transitive verb and, of course, a 
prefix. Indeed, the ambiguity of 
many the fact that 
they have no fixed, singular mean- 
ing, and that the use of words 
developed in various languages 
differently, that the formation of 
subject to widely 
different rules and to exceptions 
from the rule when a machine can 
work to precise rules only—are 
the main problems of translation 
by machine In addition, the 
machine find the rule 
which it is going to apply from 
the text presented to it. 
importance of 
finding a solution has induced an 
expenditure of two million dollars 
a year in the USA, provided 
mostly from Government funds, 
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words 


vords—ie. 


sentences 1S 


has to 


The practical 





and many of the problems are 
now being tackled from several 
directions. 


THE SINGLE WORD 

Economy in the size of the 
dictionary dictates, in many cases, 
as short an entry as possible, 
though a machine dictionary of 
full length words which occupies 
very little space, has been deve- 
loped by IBM. It is, however, 
often useful to split off the ending 
of a word, chiefly of inflected 
Russian words, to enter the re- 
maining stem in the dictionary 
and to use the split-off portion 
for interpretation. Many chemi- 
cal terms can be broken up into 
fractions and re-built in the other 
language in the same or in a dif- 
ferent order. There was a sugges- 
tion made to use the length of the 
word as a feature by which it can 
be recognised. 

The effect of the article (definite 
‘the’, indefinite “a’ and no 
article) on the meaning of the 
word and of the sentence was well 
demonstrated and _ discussed 
during the conference. The im- 


portance of such study is obvious, 
if one considers that Russian has 
no articles and the problem is how 
to avoid ambiguities when a sen- 


tence is transferred into a lan- 
guage which depends on the 
article for definition. All these 
and other suggestions are directed 
towards obtaining from the form 
of the word as much information 
as possible and to arrange the 
sequence of the entry in the direc- 
tory in a most economical manner. 
A machine dictionary, if printed 
out would, therefore, differ com- 
pletely from the normal book 
form. 

A machine dictionary, it ap- 
pears, must have attached to its 
entries also all the information 
available of the possible applica- 
tion of the entered fragments of 
words, of complete words or of 
combination of words. Transla- 
tion on a large scale could be con- 
sidered only after the additional 
information as to the possible 
application of an entry is available. 
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However, before programs can 
be written for a machine to con- 
struct a sentence from the stored 


guage and in the target language. 
The study of syntactic structure 
should precede syntactic pro- 
gramming; 18 papers, half of the 
total, were specifically devoted to 
this problem, ranging from ab- 
stract studies of syntax to the use 
of special-purpose computers. 

Attempts are being made to 
predict what words may follow 
each other and also to reduce the 
physical distance of words in a 
sentence in order to make a sen- 
tence more amenable to ‘ pro- 
cessing’ by machine. How to 
reduce the effect of multiple 
meaning, how to write a program 
for the most plausible structure 
and the creation of a new, purely 
machine language, were other 
considerations presented at the 
conference. 

To construct a sentence just by 
collecting a few words and giving 
them instructions by machine to 
combine themselves under given 
rules (just like telling a child what 
it may and may not do) is one of 


a 


Coded tracks (magnified 300 times) of 
Russian-English machine dictionary, 
stored on part of 10 inch glass disc. 


the methods which were tried in 
order to gain insight into sentence 
construction. Grammars which 
are pure invention, ie. based on 
symbols only, were also studied. 

A proposed procedure for the 
automatic translation of Japanese 
into English, turned out to be an 
attractive variant of that from 
Russian into English. In the 
latter an attempt is being made to 
predict from the beginning of a 
sentence what may follow, while 
in translating from Japanese the 
last word in a sentence is taken 
first. 

Human translation, as opposed 
to machine translation, was the 
subject of two papers from Milan, 
stressing the essential difference 
between the two techniques. 


US CONTRIBUTION 

The contributions of authors 
from the United States was for- 
midable by all standards: 23 out 
of 37 papers came from USA, 
originating from Harvard, MIT, 
the Universities of California, 
Georgetown and Wayne, the 
NBS, the Rand Corporation, 
IBM, Lockheed, Ramo-Wool- 
ridge and the Air Force. Such 
wealth of knowledge and research 
was bound to make a great impres- 
sion. In the past, Harvard went 
to great length to provide the 
National Physical Laboratory 
with their dictionary, and the 
willingness with which help and 
information was offered should 
be acknowledged. US Govern- 
ment funds support a number of 
research groups abroad. 

Italy and France have contri- 
buted three papers each. These 
comprised a treatise on the role 
of the definite and _ indefinite 
article and papers on the com- 
parison between human transla- 
tion and transfer by machine, 
these opposing ‘soul’ against 
* machine ’. 

Japan and USSR each contri- 
buted one paper. The first was 
an attempt to create a universally 
applicable syntax, the second 
not available in print yet—on 

Continued on page 40 
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Punched Cards 


are kK ey to 


Manufacturing 


Control 


TV aerial makers Belling and Lee have 
a production control problem of many 
parts — some 12,000 of them. They 
handle the inter-related tasks of 
production programme breakdown, 
machine loading and outside purchases 
of parts for their two factories with a 
punched card equipment complex 


NE of the first instances of the use of electronic 

data processing equipment to provide control 
over production is to be found with Belling and Lee 
Ltd at Enfield, Middlesex, where an integrated 
system of stock and production control (which 
includes machine loading by type of machine) has 
been running for over two years. 

Belling and Lee manufacture television aerials 
and their components as well as high quality com- 
ponents for electronic, nuclear and other special 
applications. At their factories in Enfield, and 
Liverpool some 1,100 people are employed. 
Some 1,000 different components are manu- 
factured at Enfield and about 400 different aerials 
and accessories at Liverpool. A further 250 items 
are manufactured by other small divisions at 
Enfield. 

In all, the total number of production stock items 
to be controlled exceeds 12,000. This figure in- 
cludes finished goods, parts and raw materials. 

The Liverpool factory produces about 400 differ- 
ent lines which include masts, clamps, aerials and 
lashings as separate items. Any of these lines might 
comprise sub-assemblies and/or piece parts. One 
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complication lies in the common application of sub- 
assemblies and piece parts to any level, ie. list 
lines, sub-assemblies, etc, with a varied ‘ number 
off’ throughout the breakdown. In these ‘* list 
items ° there are over 300 sub-assemblies, some 300 
sub-sub-assemblies, over 1,500 piece parts and 500 
packing items such as cartons and labels. The 
operation is further complicated as, at each level, 
stock figures have to be introduced to make the 
breakdown from sub-assemblies to piece parts a 
true one. Of the sub-assemblies and piece parts, 
about 1,000 use a raw material purchased outside, 
the requirements for which have to be calculated in 
the appropriate unit of measure. 

Such is the nature of the problem. Formerly it 
took three men, working by manual methods, three 
weeks to work out a breakdown of parts require- 
ments resulting from a change in the sales forecast. 

This was not an adequate system since, from 
these breakdowns, orders were placed for which, 
frequently quick deliveries were required. Attempts 
were made to plan in advance the loading of 
machines, but constant changes in the production 
programme made this impossible. Stocks kept 
getting out of balance due to machined parts await- 
ing the arrival of purchased-out items, and vice 
versa. 


THE WORK TODAY 

Today this same work including the components 
factory breakdown involving over 4,500 parts and 
materials is carried out in the IBM data processing 
installation at Enfield and is completed in hours. 
Stock holdings, as a result of more accurate fore- 
casting of needs have been reduced by 22 percent in 
two years. Up to date ‘work in progress’ (WIP) and 
achievement reports for foremen, and exception 
reports for management, have brought tighter 
control over operations. The sum of operations 
now carried out on the equipment includes: 

A production programme breakdown to 
parts, raw materials, packaging, etc. 

Group machine loading 

integrated stock control 

Control of scrap and rejects 

Comparisons between parts purchased and 
the requirements for each period. 

To these operations can be added the company’s 
nominal ledger accounting with an integrated 
cost and budget analysis involving over several 
separate reports. All of this work is at present 
carried out on an IBM 628/421 accounting complex 

-in effect, nothing more than a sophisticated 
punched card installation. IBM data transceivers, 
which allow information on punched cards to be 
sent over leased telephone line, so that cards are 
punched at the receiving end, connect the Liverpool 
and Enfield factories. A staff of 17 copes with the 
entire work. 
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FIRST STEPS 

The first use of EDP equipment to solve the pro- 
blems was made in 1957 when a breakdown of parts 
requirements was produced in 30 minutes on an 
IBM 650 computer in the IBM service centre in 
Wigmore Street, London. This breakdown was 
repeated at intervals and the resultant savings in 
the first few months amounted to several thousand 
pounds. Two points, however, emerged. The first 
was that a fully integrated stock control, with a full 
control of WIP and outstanding purchase orders 
was essential. The second was that the immediate 
use of a large computer was not economic since 
there were many intermediate steps to be taken 
which could be achieved with simpler electronic 
computing equipment. Belling and Lee’s equip- 
ment was therefore rented from IBM with the idea 
that it could be turned in and replaced with more 
sophisticated machines if these became economic- 
ally justifiable. 


SALES FORECAST 

A six-month sales forecast, based as follows, was 
considered an essential first step to devising a mech- 
anised system of production control: 

Month | Firm (no change) 

Month 2 Limited changes 

Month 3 Up to 25 percent changes 

Month 4 

to 6 Intelligent guesses 
This forecast is now given by the management, 
and when it is received by the EDP department is 
used to produce a breakdown of parts requirements 
showing: 
1. The six months requirements of the selling line. 
2. The gross requirements for each level, lead time 
having been taken into account. 

. The net requirements for each level after WIP, 
actual stock plus free stock (which is scientific- 
ally calculated), is taken into account. 

As a by-product of this work outstanding orders 
are examined to see whether delivery has in fact 
tied in with requirements. The whole of this oper- 
ation (which requires a number of ‘ passes” of the 
punched cards representing details of each part 
number and each level through the machine), 
takes one and a half days and is carried out every 
four weeks. 


MACHINE LOADING 

It did not seem practicable to Belling and Lee to 
attempt to plan loading for individual machines 
and therefore machine loading is confined to type 
of machine. Punched cards representing each part 
are used to produce a * group machine loading 
programme ’ showing the operation, its rate, the 
number off, and the hours needed. Copies of the 
table go to the foreman in charge of the shop and 
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to the progress chaser, who in turn allocate the 
loading to individual machines. Every item in the 
shop and WIP is included in the machine loading, 
and the tables are produced within four hours of 
completing the breakdown of parts requirements. 

As each operation is completed a record of the 
quantity produced, quantity passed, and of scrap 
and reject quantities, is printed by machine to give a 
daily achievement report of intermediate operations. 
This is ready each evening and shows the position 
of WIP at 3 pm. that afternoon. It is available for 
action by inspectors and production engineers first 
thing the next morning. Not only does this list 
allow the foreman and progress chaser to follow 
the programme: it has, in fact, virtually eliminated 
scrap since closer supervision became possible. At 
any time the whereabouts of a batch, the number 
and state of an operation, and the next stage of 
work can be ascertained. 


STOCK CONTROL 

A stock status report is printed every Monday 
showing the position at 3 pm. on the Friday 
before. A section of stock comprising 4,500 items, 
with stock movements involving 10,000 cards during 
a week, and making a total machine run of over 
14,500 cards, takes two and a half hours on the 
628/421 complex, and a further two hours pre- 
paratory work. 

The stock status report shows for each stock 
item, WIP or outstanding orders, lead time, the 
weekly opening balance, receipts, issues, weekly 
closing balance, minimum and maximum free stock, 
stock below or above the minimum or maximum, 
the date of the last receipt and the date of the last 
issue. 

A minor operation during the control of stock 
is the check that is kept on purchasing achievement. 
All orders are automatically checked against 
deliveries, and a report is printed which shows what 
has come in, quantity due, the quantity omitted, 
and its value. 


LOGICAL DEVELOPMENT 
The development of this installation continues, 
and the role of the EDP department is being in- 
creasingly valued by other departments in the com- 
pany. The data processing manager—the man who 
has been largely responsible for the present effi- 
ciency of the work—describes its running as ‘ sim- 
plicity itself’, and says that production control, 
for all that may be said, is really a straightforward 
and logical operation. Certainly he has built up, 
without the use of a large and expensive computer 
an operation which could well be studied by others, 
and which, for Belling and Lee, is saving money 
and making the running of their factories more 
efficient. 
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JOB MARKET REPORT 


OES an advertisement with 

a gimmick pay off? English 

Electric have reason to 
think Recently they ad- 
vertised in the national press, using 
the following symbols: 


it does. 


KDF9 
KDP10 
DEUCE 


CAREER 


which, they stated, was a prob- 
lem in conventional decimal addi- 
tion. They invited readers to 


solve this problem, saying that if 


they could they should write to 
the company’s Kidsgrove data 
processing division, who might 
have a job for them. 

Nearly a thousand replies were 
A few people replied 
posing a problem in their turn: 
my address is 


received. 


my 
. . . . etc; in mathematical 
logical but mostly the 
answers came from people who 
were interested in a career with 
English Electric. The company, 
who had a shrewd idea that this 
advertisement would hit the jack- 
pot, had programmed a reply to 
the replies on the KDP 
puter; the and 
were written on to magnetic film, 


age IS 


code, 


10 com- 
names addresses 
and a standard reply was printed 
out on the computer printer. 

Mr Mortimer, head of 
sonnel at English Electric, said 
that this would condi- 
tion the pattern of future ads. He 
knew in advance pretty well what 


Per- 


response 


the response to a particular ad 
would be: a conventional one 
brought in about 20-30 replies; 
an advertisement 
an original or 
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incorporating 
striking theme 
1961 


might gross more than a hundred 
replies, but a potential winner, 
like this problem ad, could pick 
up from 500 to 1,000 
* * a 

There were seven OR vacan- 
cies last month, and they illus- 
trate the great 
which this category embraces 
Glacier Metal Co envisage build- 
ing up an OR department in two 
years; the nucleus of this depart- 
ment is a Statistics Research 
Organiser who will supply a 
statistical service for the analysis 
of experiments. A man_ with 
experience, and a statistics degree 
or associate membership of the 
Incorporated Statisticians’ 
tute, would 
£950-—£1,350. 

By contrast the OR assistant 
required by the Co-operative 
Wholesale Society is to form an 
OR team which is part of the 
Organisation and Methods De- 
partment. Requirements for this 
man, who will be a mathematics 
graduate in the 21-25 age bracket, 
is the practical experience of the 
application of mathematics to 
commerce and industry, and de- 
termination to pioneer 
to complex problems. Bisra, who 
regularly advertise for OR men, 


re pl ies 


variety of work 


Insti- 


receive a 


solution 


are more specific; a senior OR 
analyst with three or four years’ 
experience, though post graduate 
work in OR would also serve 

experience; a graduate in mathe- 
matics, economics, engineering oF 
able to lead a 
isolate and formulate problems 


science ; team, 
conduct and control analysis and 
to present and 
reports. Bisra provides an OR 


verbal written 


salary of 


service to various steel manufac- 
turers; a similar statistical and 
OR service is provided by the OR 
section of London Transport to 
the operating, engineering, com- 
mercial, research and other de- 
partments of the organisation. 
The head of service section, 
should have a_ professional 
qualification, with practical ex- 
perience of applying statistical 
methods and OR techniques. 

The other three OR vacancies 
concern the introduction of com- 
puting techniques; a senior mathe- 
matician is required to head the 
mathematical laboratory at the 
National Institute for Research 
in Nuclear Science, to direct 
operational and programming 
staff, install and operate an Atlas 
computer, plan the use of com- 
puter facilities, and sale of spare 
time—with a salary of £3,350 
per annum as bait: Park Gate 
Iron and Steel Co require project 
staff and a manager— 
to study the optimisation produc- 
tion planning and process control 
techniques. Finally IBM ask 
OR men, among a 
clutch of other programming and 
planning staff, for work on the 
7090 at the Data Centre. 


leaders 


for several 


There are signs that the consult- 
ants and marketing men in manu- 
facturing companies are beginning 
specialised. This 
may be as a result of setting up 
city designed to capture 
a particular range of professional 
business, stockbrokers, unit trusts, 
insurance brokers, etc. Ferranti 
senior staff 
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' 
to become more 


centres, 


are advertising fot 





with experience of local admini- 
stration and public service, and 
also for persons able to special- 
ise industrial data processing; 
in another advertisement, they 
require analysts for transport, 
banking and stock control appli- 
cations. Consultants Urwick 
Diebold recently advertised, on 
behalf of an unnamed computer 
manufacturer, for an insurance 
systems specialist, to advise users 
and potential users of the appli- 
cation of computers to all aspects 
of insurance. This man—whose 
salary range was not mentioned— 
should belong to the Chartered 
Insurance Institute or the Faculty 
of Actuaries Institute. However, 
the salary ceiling for consultants 
with another organisation is de- 
fined as being £4,000 per year at 
40; since the consultant firm 
reckons to take on men around 
30, with management experience 
in accounting, O and M, or pro- 
duction, this figure represents the 
expected salary of a man of ten 
years’ experience in the consul- 
tancy field. £4,000 plus is also 
given as the salary offered by a 
computer manufacturer for a 
sales manager with experience 
(the advertiser's italics) of sales, 
service, design and manufacture 
of computers. However, a data 
processing manager for a city 
institution, with accounting ex- 
perience, administrative ability 
and drive, understanding of 
mathematics and experience with 
punched card systems is offered 
only £1,500 (at the age of 30). 
Would a man of 30 have this 
ability—or, if he had, would he 
be willing to accept this money? 


* * * 


The market for programmers is 
brisk. The biggest advertiser over 
the September-October period 
was Ferranti, who advertised on 
five different occasions for five 
different types of programming 
staff. Ferranti (Manchester) re- 
quired programmers with a degree 
and capable of writing diagnostic 
programs for Orion, and also to 
write performance programs to 


subject Orions to searching tests 
before and after delivery. Fer- 
ranti (Wythenshawe) wanted a 
programmer for their Wythen- 
shawe Laboratories (degree stan- 
dard, experience desirable, and 
knowledge of numerical analysis) 
for work in applying digital com- 
puters to process control. Fer- 
ranti (Bracknell) wanted pro- 
grammers (and other staff) for 
work on special purpose data 
processing systems; such pro- 
grammers need to have a degree or 
a HNC in engineering, physics or 
mathematics. Ferranti (Hollin- 
wood) invited applications for 
experienced programmers to ad- 
vise on the definition of specifica- 
tions of Atlas systems to meet the 
needs of prospective customers. 
Finally, Ferranti (London) wanted 
programmers to design system 
programs—including input/out- 
put handling—for the Atlas at the 
Newman Street centre, plan appli- 
cations and problem programs, 
and to compile automatic pro- 
gramming languages. The differ- 
entiation between these jobs 
seems to indicate the degree of 
specialisation which programming 
has now reached. 

Apart from Ferranti’s five, there 
were twenty-one vacancies for 
programmers. The breakdown of 
these were; four vacancies for 
chief programmers (including 
British Railways and Tube Invest- 
ments) for a salary of £1,500- 
£2,000, four years’ programming 
experience, leadership qualities, 
degree and also professional quali- 
fications were requisite. Three 
senior programmers were required 
—by Ronson’s central statistical 
department, though trainees were 
also invited to apply; by Harris 
Lebus—who have a 1401 on 
order; and by British Railways 
(Southern Section). The qualifi- 
cations for a senior programmer 
were given as a science, maths or 
engineering degree, experience, 
and the ability to work with mini- 
mum supervision. Programmers/ 
Systems Analysts grossed eight 
applications, from Stewarts and 
Lloyds (a Leo II), Milk Marketing 


Board, Albert Reed (a group 
computer service certre planned), 
Burroughs Wellcome (an ICT 
1202), the Co-operative Whole- 
sale Society, Rubery Owen (1202 
and 1301 on order) and Beechams 
(an Orion). Qualifications varied, 
but a maths degree or advanced 
level, ability to discuss computer 
applications, ability to program 
and plan punched card opera- 
tions, experience of numerical 
analysis, were among the desired 
and required talents. Only 
Beecham directly specified two 
years’ experience; most of the 
others were prepared to accept 
people with experience and train 
them themselves. There were 
seven advertisements specifying 
simply * programmers’. Among 
these canvassers were IBM (staff 
to develop Algol, Fortran, and 
Cobol), W D & H O Wills (to in- 
vestigate, plan and program for 
two Leo II computers); Carreras 
(to work on an ICT 1202 and plan 
for a 1301); CAV Ltd (to join the 
Research Dept); Bristol Siddeley 
(to join a team working on four 
computers); and West Sussex 
County Council. The salary range 
when specified, varied between 
£1,000, £1,140 and £1,480. 


* * * 


The largest category of vacan- 
cies was, as always, for O & M 


investigators. In this month’s 
batch of the 36 advertisements for 
O & M and systems analysts, half 
mentioned a knowledge of data 
processing, computers or punched 
card systems as being a desirable 
and, in some cases, an essential 
qualification. The salary scale for 
those vacancies varied from a low 
of £930 to a high of £2,000—a 
qualification in chartered accoun- 
tancy being also specified in this 
case. In general, the salary range 
was between £1,000 and £1,500 
and the age limit was specified at 
not less than 35, and usually 
between the age brackets 29-35. 
In almost every case possession of 
a degree or equivalent qualifica- 
tion was specified, and up to three 
years’ experience was ‘desirable °. 
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Keeping the 


Strip Rolling 


‘It monitors, checks, inspects, reports...’ 
In a Pensylvanian steelworks, as cold strip steel is fed to 
the furnaces at a rate of 2,000 feet per minute, heated, 
cooled, rolled, and coated with tin, a special computer 
control system tracks it through all the successive proc- 
cesses. It collects data for operational analysis, produces 
quality records, and even checks on its own actions. 


RODUCTION and quality 
on one of the most modern 
continuous annealing lines 
in the US steel industry is being 
monitored and controlled by elec- 
tronic computer. This is the 
annealing line of the Tin Plate 
Department of Jones and Laughlin 
Steel Corporation at Aliquippa, 
Pennsylvania, which is equipped 
with a ‘ digital control computer 
system’ manufactured by the 
General Electric Co of America. 
It is claimed that this is the first 
continuous process to be 
subjected to computer control. 
The annealing line heat-treats 
strip steel before it is coated with 
tin to form tin plate, the material 
manufacturers use to make 
tin-coated cans. It is 
claimed that the new system con- 
trols variables in the annealing 
process to achieve greater effi- 
ciency and a more uniform pro- 
duct. Its functions include data 


NOVEMBER 1961 


steel 


steel 


Leo Walter 


acquisition, production analysis, 
and accounting. 

The system has in fact to carry 
out a number of complex opera- 
tions, such as: 

1. to plot a method of opera- 
tion whereby the continuous an- 
nealing line can be run at its most 
efficient speed and with the great- 
est product quality without abuse 
of the equipment. 

2. to provide * instant ° account- 
ing records on punched tape for 
each coil of steel as it emerges 
from the line. 

3. to reduce furnace down-time 
by checking the various sensory 
devices within the furnace for off- 
normal practices or conditions. 

4. to provide timely, accurate, 
operating data in_ typewritten 
form, enabling operators to make 
production decisions with a 
minimum of interpretation. 

5. to provide increased know- 
ledge of the continuous annealing 


process which will permit better 
design in future annealing lines. 

The system is not rigid, but 
can be reprogrammed to match 
future advances in the art of 
annealing and in computer con- 
trol; in addition the computer is 
set up to recognise abnormal 
conditions or failures, not only in 
the line but also in its own per- 
formance. 

The Jones and Laughlin com- 
puter works under a complex 
program as there are many vari- 
ables in the annealing process it 
controls. Most industrial com- 
puters control only one or two 
variable factors. Experience has 
shown that computer control is 
ideally suited for the continuous 
annealing process where cold 
rolled strip steel—work-hardened 
in earlier processes—is brought 
back to a useful degree of ductility 
or softness. This is done at rates 
up to 2,000 feet per minute. 
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In this process, the steel is 
heated to a temperature between 
1,100 and 1,330 degrees Fahren- 
heit, held at that temperature for a 
period of time to permit grain 
growth, and then cooled at a con- 
trolled rate to about 900 degrees 
before being cooled to room 
temperature. This is accomplished 
in four separate sections of the 
line (heating, holding, retard cool- 
ing, and fast cooling chambers). 
Strip steel thus treated is then 
temper-rolled to impart the proper 
degree of hardness, and coated 
with a thin layer of pure tin to 
become tin plate. 


The annealing process is con- 
tinuous, and the cold rolled steel 
may vary in its dimensions. Thus 
steel of certain gauge and width 
and requiring a certain specified 
annealing practice may be welded 
to another coil of steel of different 
dimensions and requiring a differ- 
ent annealing practice. The pro- 
cess also may be affected by 
chemical composition of the strip 
steel, variations in time and 
temperature of the annealing furn- 
ace, and brightness or heat- 
absorbing capacity of the strip. 
The computer system facilitates 
the operation of this continuous 


As a coil enters 
the line a card for 
that order with all 
relevant details 

is inserted 


into a card reader... 


A coil ticket con- 
taining production 
and accounting 
data is typed 
automaticall) 


process by automatically tracking 
each coil of steel through the line 
and regulating speed through the 
furnace and furnace temperature 
to achieve the proper annealing 
cycle, notwithstanding the varying 
requirements. 

The finished product is_ in- 
spected and classified automatic- 
ally, making quality records for 
each coil instantly available. The 
computer system also monitors 
line operation and collects and 
computes the data required to 
analyse characteristics of the pro- 
cess. Incentive and administra- 
tive records also are prepared on 
punched tape while the coil is in 
process. 

The computer system is linked 
to furnace zone temperature regu- 
lators. A selector system also has 
been installed whereby any one or 
all furnace zones can be controlled 
manually. Operating data for the 
system (such as steel width, thick- 
ness, chemical analysis, desired 
annealed hardness, steel grade, 
and a specified line operating 
speed) are prepared on a punched 
card. The card also contains 
order accounting data such as 
the order number, heat number, 
incentive pay standard code, coil 
diversion code, and the promised 
shipping date. 

As the coil enters the line, the 
punched card prepared for that 
order and heat number is inserted 
into a card reader at the entry coil 
holder. The operator then selects 
switches at the entry end for the 
coil number, weight, and inventory 
code. As the head end of one coil 
is welded to the tail end of the 
preceding coil, the welder signals 
the computer to ‘ read’ the entry 
card reader and the manual input 
data. The computer also * remem- 
bers ’ the position of the weld. 

The entry section then is re- 
started, and the new coil enters 
the line. Pulse-type tachometers 
on the furnace section and at the 
delivery section provide a signal 
to the computer for each foot of 
steel that passes through these 
sections. The computer will track 
the welds from the entry weld 
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through the entire line. As the 


weld marking the head end of 


each coil reaches the guides before 
and at the end of the furnace, the 
computer will check the order 
data to determine whether the 
strip following the weld is wider 
than that preceding it. If it is, the 
sideguards will be opened auto- 
matically and an alarm sounded 
at the operator station. The 
operator then can adjust the 
position of the sideguards. As 
the head end of a new coil or 
order reaches the furnace, the 
computer will reset the furnace 
temperature controls to the speci- 
fied values, as indicated on the 
order cards. 

Inspection devices at the de- 
livery end of the line inspect and 
classify each foot of steel strip, 


and as the weld marking the end of 


each coil passes the delivery shear, 
the identity data fed in at the 
entry end for that coil are typed 
automatically on a log’ 
typewriter at the annealer’s station. 
The computer also flashes the 
position of each weld in the furn- 
ace by means of signal lights, and 
warns of a weld approach at the 
delivery end of the line. Thus 
operators can prepare for shearing 
operations. 


* coil 


When the weld at the end of a 
coil is sheared, the computer types 
out all footage classification data 
for that coil on the coil log type- 
writer at the annealer’s station. 
The log includes the total footage 
in the coil, footage in each defect 
category if any, the coil weight, 
percentage of prime product, per- 
centage of each defect category 
if any, and the time required for 
processing the coil. 

A coil ticket is printed auto- 
matically with the operation of the 
shear at the delivery end of the 
line. This ticket is an identifica- 
tion tag which includes the line 
number, the mill work shift, the 
crew identity code, date, coil 
number and weight, and a coil 
diversion code computed from the 
percentage of prime product. 

Tle computer records all furn- 
delays, and automatically 
types the clock time, time elapsed, 
and other delay data on the coil 
log typewriter. It tracks any 
footage which may be ruined by a 
delay in the furnace. 

The computer also * checks ° the 
performance of the line every 10 
and every 10 minutes 
provides an over-all picture of the 
various sensing devices recorded 
on the data typewriter.  Reli- 


ace 


seconds 


Mr Beer’s Axe 


Twenty years ago OR techniques, first 


devised in Britain, produced startling and powerful 


results for the fighting services - now they are 


ignored by British industry when American and European 


organisations are gleaning the results of British pioneering. 
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ability of the computer system is 
increased by a series of tests per- 
formed by the equipment itself. 
Periodically, it performs a series of 
programmed calculations, exer- 
cising as many of its components 
and elements as possible. The 
resulting signals are checked 
against known correct values to 
determine any discrepancies. 

The computer also is  pro- 
grammed to examine for reason- 
ableness signals from the various 
sensing devices. An alarm is 
sounded if any of the sensing 
devices transmits an unreasonable 
signal. 

A final protective program is 
known as a *‘ mad man’ sequence. 
This provides for a check against 
the possibility that the computer 
may *‘ go mad’, perform illogical 
operations, and lose the ability to 
check itself. This is accomplished 
by a check in operations, at certain 
specified times. If this check is 
not made, a lock-out relay is 
energised, and the computer is 
automatically shut down. Re- 
quirements for the computer were 
developed by J and L engineers, 
and the computer was designed 
and built by General Electric’s 
Computer Department in Phoenix, 
Arizona. 


EW companies are probably 

launched every week, and in- 
evitably, as soon as the papers 
come back from the Registrar of 
Companies, the form is to hold a 
reception to which a mixed gather- 
ing of prospective customers and 
press is invited to hear speeches 
announcing what great public 
good the company will do. In 
effect, the company’s first act is a 
piece of verbal advertising. 

True to form seemed a new 
organisation—Science in General 
Management Ltd—or as_ they 
hope to be called, SIGMA— 
which has been set up jointly by 
Martech Consultants Ltd and the 
French company, Société d’ Econo- 
mie et de Mathematique Appli- 
quées. A reception was held, and 

31 





press and prospects were invited; 
but when it came to speeches, 
Sigma’s managing director, Mr 
Stafford Beer, delivered a tren- 
chant lecture that was almost 
purely an attack on complacency 
in British industry rather than the 
conventional verbal advertise- 
ment. 

Mr Beer was until recently 
head of the Department of Oper- 
ational Research and Cybernetics 
of United Steel, and Sigma is of 
course to be a consultancy firm 
specialising in operational re- 
search. 

Claiming that the deliberate 
and systematic use of science in 
the solution of top management 
problems had now been a recog- 
nised activity for 20 years, and 
that under the name of opera- 
tional research (OR), it had been 
widely applied to examine general 
management strategy, Mr Beer 
defined this approach as ‘the 
method of working a large, com- 
plex and probabilistic system of 
men, materials, machinery and 
money as an integrated whole ’. 

The work differed from other 
forms of scientific advice: * we 
are not so much concerned with 
technical advance in particular 
areas of an enterprise, as with 
incorporating such advances in 
the direction of the whole organ- 
ism—a company or an industry 
much resembles a living creature, 
whose main object is survival 
in a competitive world.’ 

The scientific method of ap- 
proach to these problems, Mr 
Beer stated, did not rely on in- 
tuition, acumen, or habit, but on 
the measurement of variables, and 
the detailed analysis of data; on 
the measurement of apparent 
imponderables (especially chance 
and risk); and on the construction 
and validation of formal hypo- 
theses about the way systems 
worked. It employed teams of 
mixed scientists, competent to 
draw on the corpus of scientific 
knowledge about the way large 
systems behave: whether physical 
or chemical, biological or social, 
economic or electronic, anatomic 
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Sigma’s | managing director, 
Stafford Beer, was educated at 
Whitgift and London University 
where he was reading Philosophy 
with Psychology when the war in- 
terrupted his academic career. He 
became involved in the application 
of science to military problems and 
remained in the Army after the 
war, leading operational research 
studies, 

In 1948, he moved to industry, 
built one of the earliest opera- 
tional research groups in private 
business for Samuel Fox and Co, 
then switched, in 1956, to Fox's 
parent company, United Steel, to 
found a Department of Operational 
Research and Cybernetics to serve 
the whole group. In five years he 
built up the world’s largest indus- 
trial OR organisation. Mr Beer is 
a leading authority on Cybernetics. 


or psychological. 

In general, the method em- 
ployed was to construct some kind 
of model of the behaviour of the 
entire system under study, drawn 
by calculated analogy with systems 
already understood, and expressed 
in rigorous terms. Models were 
then used for making predictions 
and comparisons, and for investi- 
gating the consequences of deci- 
sions. They offered a cheap, 
effective and safe basis for that 
essential activity of scientific re- 
search: experimentation. 


WAR-TIME CONTRIBUTION 

Mr Beer’s contention is that 
the potentiality of OR is not 
always understood by the leaders 
of our government and industry; 
they neither appreciate the sheer 
scale of its past successes, nor 
grasp the opportunities it offers on 
that scale of maximum effective- 
ness. 

OR was discovered during the 
last war, so that it is worth re- 
membering what the ‘ strategic 
scientists” of the war really 
achieved. By planning defensive 
strategies against air attack, OR 
doubled the effectiveness of radar. 
By prescribing the strategy of air 
attack on submarines, OR in- 
creased the number of kills (said 
the RAF) by 700 percent. By 


advising the Navy on the strategy 
of convoys, OR procured a dras- 
tic reduction in shipping losses. 
And there are many other ex- 
amples. 

These early activities set the 
scale of the scientific operation in 
aid of management strategy. Here 


were the scientists tackling the 
large problems of command, and 


reporting to the highes‘ !evel—the 
Chiefs of Staff—a process which 
most fortunately continues to this 
day. 

Today we find strategic science 
at the service of civil as well as 
military government. All branches 
of the American administration 
use it, letting out work on contract 
to their leading OR scientists 
one of whom is now Assistant 
Secretary of Defence. In India, 
OR was used to produce the five- 
year plans; in Norway, to create a 
strategy for minimising the na- 
tional debt; in Egypt, for appor- 
tioning priorities to national plan- 
ning targets. 

In France there is a national 
economic planning body, the Com- 
missariat au Plan, which has 
successfully organised the country’s 
economic growth at a rate more 
than double ours in Britain. 

As to industry, Mr Beer claims 
that the use of science in general 
management has successfully im- 
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parted direction to capital de- 
velopment schemes, and _ the 
apportionment of expenditure 
generally. ‘It has been used to 
evaluate research programmes, it 
has created control systems, and 
revolutionised transportation 
strategies by land, sea and air. 
Buying policies, selling policies, 
production policies; competition, 
collaboration, and amalgamation; 
labour relations, the introduction 
of automation, and the structure 
of the organisation itself—these 
are all aspects of industrial strategy 
which have proved susceptible to 
operational research.’ 


OR IN BRITAIN TODAY 
Britain—the begetter of strate- 
gic science—is still the home of a 
large force of OR scientists. The 
Operational Research Society of 
Great Britain has nearly 700 
members, nearly 400 of whom 
have practical experience in lead- 
ing OR projects, and there are 
more workers in the field who do 
not belong to the Society. 
However, Mr Beer believes this 
force, in the civil sphere, is un- 


fortunately wasted: ‘ The famous 
British philosophy of stately cau- 
tion leads to mere trials of OR 


even after 20 years. Many of the 
exercises set for it trivial. 
Many are distinguished by a lack 
of intention, or of the necessary 
drive, to do anything with the 
answers. There is a disinclination 
to let any scientist, however short 


are 


his haircut, too near the seats of 


authority where alone the strategic 
problems become apparent. Thus 
in British industry, in striking 
contrast with some other countries, 
much OR reports at a level which 
can neither recognise a strategic 
problem ior encompass the execu- 
tion of its answer.’ 

Resistance to change may be 
inevitable, but ours Mr Beer 
judges to be disproportionately 
high: ‘ we are not adapting as fast 
as our competitors abroad. When 
we meet competition, on which 
our society is said to be based, we 
label it “‘ unfair ’’ and do nothing. 
When we meet our own inventive- 
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ness and originality, on which that 
society was once made prosper- 
ous, we take flight—and the ad- 
vantage goes abroad.’ 

At a time when ‘economic 
regulators ’ are handled with the 
finesse of a chimpanzee at a type- 
writer, Mr Beer does a service to 
emphasise Britain’s chronic situ- 
ation, and his comment that 
‘judged by international stand- 
ards of expansion, Britain’s ex- 
pansion looks like decline ° is just. 
What is required is not to play 
about haphazardly with regulators 
but to diagnose as has never been 
done before the whole economic 
system, and then once this has 
been done to devise or plan cor- 
rective action. 

* We need *, in Mr Beer’s words, 
‘more sophisticated measures of 
productivity, the proper analysis 
of which in systematic detail can 
reveal what action should be taken 
to improve matters... full time 
constructive work on these pro- 
blems .. . a scientific attack to lift 
the issues clean out of the area of 
controversy and drift, setting them 
on a new plane where confidence 
and right action becomes possible.’ 

All this can be done at the level 
of government, of nationalised 
and private industry, and within 
individual companies themselves. 
At the moment, too many pro- 
blems are simply fermenting 
and the whole national mechanism 
is running down. Britain is losing 
out—not to superior ability, and 
not often to better resources—but 
to more intense managerial effort 
backed by more virile science. 
Look at the signs: it takes longer 
and longer to get anything done. 
Our capital and production re- 
sources are tied up for twice as 
long as they are in other countries 
in doing the same tasks—con- 
structing a power station, building 
a ship, exploiting inventions. . . .’ 

No one would deny that Mr 
Beer has an axe to grind, but this 
is compensated by two factors: 
his axe is worth grinding; and he 
is that rare creature—an articulate 
scientist with an almost global 
perspective. 


THE REMOTE CENTRE 


Continued from page 11 


One of the more interesting 
applications is likely to come 
about when a Ferranti Argus 
computer is installed as a com- 
prehensive co-ordinating data 
logger for one of the major 
chemical plants.* Data logged by 
the Argus system will be put on 
to magnetic tape, at ICI’s Fleet- 
wood plant, and will be passed to 
the Mercury Centre, which will 
carry out a very elaborate figure 
breakdown, based on a special 
optimisation program. From the 
findings produced on the Mercury 
it will be possible to see whether 
the plant can be operated more 
efficiently, or whether the plant or 
its control system should be re- 
designed to optimise its perform- 
Though this is not quite 
computer-to-computer trans- 
mission, it seems to presage new 
developments in computer-com- 
puter interdependence. 

Another possible function of 
the Mercury Centre is to act as a 
standby in case of breakdown for 
other computers within the group. 
It is possible to run autocode 
programs designed for the smaller 
Pegasus scientific computer on 
the Mercury, and this means that 
if anything were to happen to 
that computer, the Mercury could 
take over those of its functions 
which were executed in autocode. 
Similarly, the Mercury is able to 
accept autocode programs written 
for the Sirius computer, one of 
which is just en route for ICI’s 
headquarters in Australia. It is 
considered that it may become 
practicable for really long auto- 
code programs written for Sirius 
to be sent to the Mercury for 
handling. If this transpires, the 
Wilton centre will become the 
first intercontinental and inter- 
commonwealth computer laun- 
derette. 


ance. 


* See AUTOMATIC DATA ProcessinG, March 1961, 


page 6 
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WHAT’S 


NEW 


in systems, services and équipment 


After the Exhibitions Close... 


Is there an optimum size for exhibi- 
tions? Last month with two exhibi- 
running harness at 
Olympia this was a fair question to 
pose. The Computer exhibition with 
56 exhibitors spread over two 
floors, was just about the right size 
for the passers-by to assimilate exactly 
what each company had to offer. 
Strangely enough, the company who 
made most efforts to ensure maximum 
visibility—with crash barriers, coun- 
ters, outside which the common people 
were to be confined—was the one who 
defeated its own object, since every 
self-respecting exegutive felt it neces- 


tions in double 


its 


sary to his amour-propre to jump over 
the rope to talk to his friends inside. 
By contrast the Business Efficiency 
Exhibition, in the main hall, seemed 
packed tight with exhibits and even 
the larecr stands seemed crabbed and 
confined. Perhaps 156 exhibitors is 
too many for visual comfort. 

The coinciding of the two exhibitions 
presented firms with interests in both 
fields—data processing and office 
equipment—with a dilemma. Should 
they go in both exhibitions, and if so, 
where should the division be made as 
to what goes where? Most firms had 
stands at both exhibitions, and smaller 
and less expensive equipment generally 
gravitated to the BEE stands. IBM 
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and ICT made the division along con- 
ventional lines, including only punched 
card equipment at the BEE, and only 
computers, and cheque sorters and data 
transmission equipment in the com- 
puter exhibition. This resulted in the 
anomaly that ICT’s new small com- 
puter, the ICT 558, was featured at the 
BEE. 

A few manufacturers appeared at 
only one of the exhibitions. This meant 
that the Monrobot computer, a small 
commercial computer, had its debut 
at the BEE, as did the new Ultra 
range of low-cost data processing 
equipment. 

The basic impression we gained was 


that this was a streamlining, rather 
than a breakthrough, year. Much that 
was shown was a variation or improve- 
ment of existing equipment: the pro- 
duction model of the Rank Xeronic, 
shown in prototype in 1958, production 
models of the Creedomat and the 
Creed 1000 printer, from the 1960 
BEE’s prototype: a production model 
based on the Creed Doris: and slower 
speed models of accounting machines 
—the IBM 444—and of card readers 
and tape readers from Associated 
Automation. Machines like the ICT 
1301, the KDP 10, and the De La Rue 
Bull 300 were not new, but had their 
first public showing. 





New Computers on the stands 


New computers announced were 
almost all small and inexpensive 
machines, suitable for the brain 
centre of a small organisation, or for 
scientific and teaching college appli- 
cations: the ICT 558, a punched 
card computer suitable for perform- 
ing calculations on data presented 
on 40-column cards: the Monrobot 
Mark XI, costing £15,000 and de- 
signed for both commercial and 


scientific use: the KDN2, announced 
by English Electric just before the 
computer exhibition, primarily in- 
tended as a scientific machine for the 
direct control of industrial pro- 
cesses and other real time applica- 
tions: and Computer Engineering 
Ltd’s CE 102 machine, costing 
£8,500, and designed for technical 
colleges. 
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The ICT 558 

HIS computer is an _ internally 

stored program machine, con- 
sisting of two basic units, a card 
reader punch and a central processor. 
A second card reader/punch can be 
fitted to the processor to give added 
flexibility of input and output. The 
computer accepts data from 40- 
column punched cards, and punches 
out the results of calculations into 
the same cards or into cards 
Program instructions are also entered 
into the computer via the medium of 
cards 

The central processor consists of 
the program storage, a ferrite core 
store capable of holding 256 program 
instructions each of 16 binary digits; 
a distribution unit; a data storage 
core store of 64 registers, 
register holding 10 decimal digits and 


new 


each 


signs; an arithmetic unit capable of 


handling directly numbers in decimal 
sterling notations; and output 

\orage consisting of an output buffer 
sight registers. 


Depending on the requirements of 


the user considerable flexibility can 
be offered in the specification of the 
processor. The program store can 
have a capacity of only 128 instruc- 
tions, if the work does not warrant 
more; likewise the data storage can 
be halved When dealing with 
sterling, amounts can be held in the 
data register in one of four scales; in 
the arithmetic unit also the pence 
digit may be fixed in any one of four 
different positions under operator 
control 

The card-reader/punch comprises 
an input hopper with a capacity of 
1,000 40-column cards, which feeds 
cards through at a rate of 540 cards 
per minute to the sensing station, 
where they are sensed by 12 photo- 


The Monrobot 





Small computer, ® 


big memor) 


electric cells. After sensing the cards 
pass to the wait station, and thence 
to the punching station headside on 
Information will then be punched 
into the cards at a rate of 135 cards 
per minute and the cards are fed to 
twin output receivers. These hoppers 
can be operated automatically of 
under program control, when a sort 
ing operation can be carried 
The cycle time for one card to be 
processed is 111 milliseconds. Two 
decimal or sterling amounts can be 
added in about 280 microseconds, 
and an average multiplication takes 
about 0.015 seconds. 

The use of the ICT 558, say the 
makers, may allow operations such 
as summary card punching, to be 
carried out as part of the calculating 
run, and can cut down reproducing 
punching prior to invoicing, pro- 
ducing a master pack and invoice 
pack as output—by using two card 
reader/punches. Sorting and internal 
punching can also be saved. The 
applications of the 558 can range over 
billing, invoicing, sales analyses and 
stock control, costing and other 
requisite calculations and operations 

For further information tick KOl1 
on the reader enquiry coupon on 
page 39, or write to: 

ICT Limited, 
149 Park Lane, 
London, W1. 


oul 


The ICT 558 
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40-column 
4 cardsharper 


The CE102 For 
the schoolroom 


The Monrobot XI 


_= is a small desk-sized stored 
program digital computer small 
enough to be housed in one execu- 
tive-sized office desk. It is transistor- 
ised throughout and can be plugged 
into a standard wall socket for oper- 
ation; no cooling or air-conditioning 
equipments are required. 

The computer consists of a central 
processing unit and up to three input 
and three output devices. The arith- 
metic unit is a solid state logic unit 
operating sequentially in serial arith- 
metic mode with an add-subtract 
time of 3 milliseconds, and a multi- 
plying time of 28 milliseconds plus 
six milliseconds storage access time. 
This means that 5,000 additions, or 
2,000 multiplications per minute can 
be performed. Fixed point or pro- 
grammed floating point arithmetic 
systems can be used. The computer 
operates in binary with a word size 
of 32 binary digits, including sign; 
instructions are of 16 binary digits 
length, two making up one word; 27 
instructions are used. 

The storage is via a magnetic 
drum, which holds 1024 words of 32 
bit length (nine decimal digits or five 
alphanumeric characters). This gives 
the Monrobot a considerable storage 
capacity for totals, constants, and 
program steps for a machine that 
costs £15,000. It is possible to store 
several programs simultaneously and 
invoke them in turn by pressing a 
button on the control keyboard. 
Data can be stored in the memory in 





one form, can be written out in 
another, ie. dates written inalphabetic 
form can be printed out in numeric, 
as required. 

Entry to the computer can be via a 
tape reader, reading tape of any 
known code at a rate of 20 characters 
per second; a typewriter and/or an 
auxiliary 16-key numeric keyboard; a 
teletypewriter; or an 80-column card 
reader. Any three of these equip- 
ments can be operated simultan- 
eously as input to the computer; in 
the same way output can be to three 
media, tape punch, typewriter, and/or 
teletypewriter, and/or card punch, 
and simultaneous printing can be 
carried out to different formats. 

The computer costs about £15,000 
and delivery from the USA is pro- 
mised in six months. 

For further information tick K02 
on the reader enquiry coupon on 
page 39, or write to: 

Monroe Calculating Machine Co Ltd, 
Bush House, 

Aldwych, 

London, WC2 


The CE 102 
COMPUTER costing only 
£8,500 and designed to give long 
periods of trouble free running * with 
the possibility of mal-use ’, has been 
designed by Computer Engineering 
for the technical college or the small 
industrial firm. Very small and com- 
pact—it is no larger than an ordinary 
desk—it is a solid state stored pro- 
gram machine with a 4,092 word 
magnetic drum store. It operates 
serially in binary notation, with 
negative numbers represented by 
their complement in respect of two. 
Each word in the store is equivalent 
to an 8 digit decimal number. 

Input is via a high speed tape 
reader, reading standard 5-channel 
tape. Output is to an electric type- 
writer, or teleprinter with or without 
reperforating facilities. No special 
air-conditioning is required, and the 
computer can be plugged into a 
standard wall socket. 

The logic design of the machine 
gives great flexibility and simplicity 
of programming. The instruction 
code is a machine code with 13 fune- 
tions, comprising a word of 32 binary 
digits, the number of functions is a 
compromise between simplicity (with 
prolixity) and complexity (with con- 
ciseness). Each instruction refers to a 
single address, and there is a single 


% 


The desk model 
Clary DE60 ... 
Also available in 
trundle-around 
form for factory 
workbench 


working accumulator. One of the 
features of the instruction is auto- 
matic address modification, since 
each instruction word incorporates a 
digit which can be used for this (B 
modification) purpose; thus any 
address can be so modified. 

For further details tick K0O3 on the 
reader enquiry coupon on page 39, 
or write to: 

Computer Engineering Ltd, 
Stranraer House, 

Stoney Road, 

Bracknell, Berks. 


Computer on wheels 


DIGITAL computer which is 

self contained and portable, and 
can be wheeled around to the section 
where it is required, is announced 
by Block and Anderson. This 
machine, the Clary DE 60, has been 
proven in the USA, where it is used 
primarily for scientific and engineer- 
ing work, aerial programmetry, civil 
engineering, linear correlation and 
linear regression in process control, 
stress calculations in aerodynamics, 
and general mathematical calcula- 
tions such as the solution of linear 
equation systems with four un- 
knowns, numerically evaluating inte- 


Revolutionary Tape Unit 


Cy many exhibits the AEI ECM 
64 unit, known as the ‘ Carousel ” 
was perhaps the most novel. This 
is a 64-in-one magnetic tape storage 
unit, which could revolutionise low 
volume data storage and updating, 
particularly of a large number of 
categories. 

The tape unit has a revolving 
platter on which are fixed, either 
permanently or in a detachable form, 
64 small tape reels each holding 294 
feet of magnetic tape, } inches wide, 
having eight read/write tracks. 


grals, etc. However, it can also be 
used for such business applications 
as sales and costs analyses, market 
research calculations, depreciation 
schedules and any other applications. 

The computer allows for direct 
entry by a numerical keyboard or 
by an electric typewriter, and auto- 
matic output via the typewriter. The 
machine is able to act both in the 
manner of a calculator and as a 
computer. It can store data, com- 
pute, compare, iterate, hold or trans- 
fer information and instructions as 
required by the program. 

There are two models of the Clary 
DE 60, the standard desk model, 
and the mobile unit, the DE 60M 
The machine can be plugged into any 
standard electrical plug-socket, and 
can operate under normal working 
conditions, without the need for 
special air-conditioning. The cost 
of the machine is given as around 
£11,000. 

For further details tick K04 on the 
reader enquiry coupon on page 39, 
or write to: 

Block and Anderson Ltd, 
Banda House, 
Cambridge Grove, 
Hammersmith, 

London, W6. 


When a computer interrogates the 
tape unit the platter moves round the 
shortest way until the appropriate 
reel is level with the read-write head. 
The tape reel is weighted and the 
tape falls, of its own momentum 
down specially designed guides past 
the read-write head, until it is pressed 
by a punch roller on to a rotating 
capstan which winds off the tape to 
the tape reservoir. As the tape falls 
the reading or writing operation is 
carried out; an externa! order r 
winds the tape to the starting position 
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allowing the next operation to begin 
The read-write head has eight tracks 
one of which is usually employed in 
parity checking. The read-write 
operation takes from one to three 
seconds to perform An alr-gap 
allows tape to pass the head at a 
fixed distance, thereby protecting 
against tape wear and allowing the 
passage of large dust particles. 

The advantages of this system lie 
in the flexibility which it offers, since 
each self-contained unit 
entirely separated from the memory. 
Again where it is desirable for a 
copy of the cash register to be re- 
tained during an updating run—an 
operation requiring two tape units 
The can replace it is 
claimed up to four tape units, where 


reel is a 


Carousel 


data have to be sorted prior to a 
serialised updating. A_ particular 
application where it would be indis- 
pensable is where a record depart 
ment needs to catalogue by 
gories, since the 64 tape units, can 
be used, and subdivided at will 

A saving in air-conditioning costs 
can also be achieved, since the 
Carousel operates effectively at room 
temperature 

The Carousel costs in the region of 
£12,000 to £13,000, and delivery time 
is given at about six months 

For further details tick KOS on the 
reader enquiry coupon on page 39 
or write to 
AEI Ltd, 
Rugby, 
Warwickshire. 


cate- 


New data acquisition system 


OMING to rival the established 

Friden and Addo data acquisition 
systems are a number of inter- 
dependent equipments, which can 
serve as low cost data processing 
equipments in their own right or as 
merging and editing equipment pro- 
ducing tape for computer input. 

The equipments designed by Ultra 
Electronics comprise solenoid oper- 
ated add-listers such as the Ultra 
Olivetti Elettrosumma 22; a 5- 
channel encoder punch, the UE 877; 
and the 10 channel data selector, the 
OE 875, with a master keyboard 
machine, the UE 871, designed on the 
lines of the Elettrosumma 22; and the 
Ultra Datawriter, a converted Olivetti 
Lexicon 80E, which is able to serve 
either as input or output printer to 
the system. In addition, Ultra have 
produced a tape merging equipment 
which compares, copies and amends 
punched paper tape, which can form 
part of the complex as required. 

The Datawriter is able to be 
coupled to the tape punch to produce 
by-product 5-channel tape as a result 
of manual typing. Using the Ultra 
Static read-write head it can also 
record encoded data on magnetic 
tape for computer input, and can 
transfer information to add-listers 
or calculators. Alternatively it may 
be coupled both to the tape punch 
and a remote controlled add-lister, so 
that calculations may be carried out 
and both the original manual data 
and results punched on to the tape 
output. 
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In the same way, by the use of a 
programming unit, keyswitches and 
typebar solenoids, the Datawriter 
can operate from electrical signals 
derived via a decoding unit from 
punched or magnetic tape. In this 
way it can not only produce a typed 
output such as invoices, bills, or 
receipts, linking up with an add- 
lister to allow calculations to be made 
and transferred, but also will produce 
an edited by-product tape, which can 
later be fed back into Datawriter for 
a subsequent summary print out 
The Datawriter costs from £315 to 
£475 depending on the amount of 
flexibility in input/output required 
and solenoids, key micro-switches, 
programming units, and inhibitors, 
special keys, etc, which must be 
incorporated. 

The paper tape punch, the Type 
UE 877, is a low cost equipment 
which is iikely to be used outside the 
data acquisition system for a variety 
of computer applications. It has 
built-in coding facilities, and can 
operate in conjunction with Data- 


/ 
Ss 


, 


The Ultra 877 . . . Many application: 


paper punch 


Quick or slow 
DEVICE to enable magnetic 


Pauses recordings to be written and 
read at widely different speeds is the 
Ultra static read-write head. This 
equipment allows reading to be made 
from a slow-moving or even a 
In this way tapes 
can be made compatible both with 
high speed digital computer input 
or output, and also with low speed 
typewriter or teleprinter operation. 


For further details tick K06 on the 
reader enquiry coupon on page 39, 


or write to 


Stationary tape 


Ultra Electronics Ltd. 
Western Avenue 
London, W3 


writers, add listers, and cash registers. 
The paper tape punch costs £240. 

The hub of the data acquisition 
system is the data selector and 
numerical keyboard. This enables 
information coded on paper tape to 
be selectively routed into any of 10 
output channels by means of code 
numbers inserted between successive 
blocks of information, which can 
feed the UE 877, punch the Data- 
writer, or the add-lister. The 
numerical keyboard produces the 
impulses for activating these remote 
machines, or to transmit and print 
data at various points in an organis- 
ation. 

The machine can also serve as a 
remote control for the E22 add- 
lister. The data selector costs rather 
less than £1,000 with the numerical 
keyboard costing an additional £175. 

The complex can thus be used for 
sales analyses, printing group sales 
and automatically inserting value of 
orders received—the information 
coming from tape readers via the data 
selector with a numeric transfer 
between add-lister and upper case 
data writer ending with a print out 
by the typewriter; or for allowing 
data originating at various points of 
sale to be assembled and edited into 
a tape suitable for computer input. 

For further details tick KO7 on the 
reader enquiry coupon on page 39, 
or write to: 

Ultra Electronics Ltd, 
Western Avenue, 
London, W3 





CONTINUOUS STATIONERY 


ANUFACTURERS of continu- 

ous stationery face a challenge 
from two fronts. The Xeronic 
printer using a microfilm device is 
able to provide from six to 36 differ- 
ent format of form, printing the 
form heads and static data, as part 
of the print-out run. Only the very 
large firms, however, are likely to be 
able to afford the Xeronic. 

A more formidable competitor, in 
the smaller business field, is the 
Banda Overprinter. This allows 
sprocket punched forms from 3 
inches to 13 inches wide and 4 inches 
to 16 inches deep to be printed con- 
tinuously and collated into up to 
eight part sets. 

Printing is done from rubber 
stereo plates which can be held for 
invoices, statements, credit notes, 
etc. The machine can also be used, in 
conjunction with a guillotine, to 
produce single sheet pre-printed 
forms of all kinds. The disadvantage 
of the system is that stapling of one- 
time carbon is not possible as an 
integral part of the operation. The 
makers suggest this can be overcome 
by the use of no-carbon required 
paper or heating carbons. 

The machine is particularly useful 
to O and M officers who want to 
prepare experimental short runs of 
forms. Since it saves the need for 
holding large stocks of different 
forms—which may become obsolete 
overnight, if amendments to the pro- 
cedure are made—the makers reckon 
that up to 25 percent in stationery 


The Overprinter . . . For do-it-yourself 
Stationery 
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costs can be saved. The cost of the 
Overprinter is given as £1,595. 

For further details tick KO8 on the 
reader enquiry coupon on page 39, 
or write to: 

Block and Anderson Ltd, 
Banda House, 
Cambridge Grove, 
London, W.6 


Carbon ribbon device 
Most of the newer equipment on 
the stands, the Paragon Paraflex 
stationery and decollator, the Fan- 
fold Fimafold, Weber tab-on stencil, 
though exhibited for the first time, 
have already been reviewed in these 
columns. However, Fanfold did 
produce a new form system at the 


exhibition, the 
wheel platen. 

The device is designed to handle 
from two to seven part ‘ntinuous 
forms, dispensing with the need for 
carbon gloves, floating carbons or 
one time carbon sets. As its name 
suggests the device consists of a 
pinwheel platen combined with car- 
bon ribbons, which travel between 
the forms in a state of constant 
tension. The forms are maintained 
in register by the platen, the tension 
of the ribbon preventing it from being 
drawn up even when forms are 
wound back into the platen. 

For further details tick KO9 on the 
reader enquiry coupon on page 39, or 
write to: 

Fanfold Ltd, 
Bridport Road, 
Edmonton, N.18. 


cross-ribbon _ pin- 


OUTPUT PRINTERS 


OST noticeable at the Electronic 

Computer Exhibition was the 
prevalence of the Anelex high speed 
printer on computer stands. This 
printer, which was first adopted in 
Britain for the prototype Leo III, is 
now the standard output unit for the 
Emidec 1100—replacing the Sam- 
stronic which was used for the Boots 
installation—and is also to be used 
with De La Rue Bull and Ferranti 
installation. An American machine 
of tried performance, it costs up- 
wards of £10,000. 

Shown for the first time to the 
public—though a chosen few have 
seen it in operation at Kidsgrove— 
was the English Electric automatic 
printer which is to be the standard 
output for both KDP 10 and KDF 9. 

This is a_ fully transistorised 
machine which operates on line, 
controlled by the computer, either 
directly or from a punched tape loop 
in the computer. 

The print roller consists of 120 
axially mounted rings, each of which 
have 51 printed characters, thus 
enabling 120 characters per line to be 
printed out at a speed of 600 lines per 
minute. 

The 51 characters comprise the 
26 alphabetic characters, the figures 
1-10, and 15 punctuation marks and 
symbols, brackets, quotes, ampers- 
ands, pound signs, etc. The roller 
method achieves a vertical alignment 
of plus/minus 0.008 inch. 


Print out can be on single sheets 
or multiple sheet fanfold, comprising 
up to four-part sets. The size of sheet 
can vary, in multiples of $ inch to 
allow for the standard sprocket hole 
distance, in up to 17 inches in length, 
and from 3 inches to 22 inches in 
width. 

For further details tick K10 on the 
reader enquiry coupon on page 39, or 
write to: 

English Electric Ltd, 
English Electric House, 
Aldwych, 

London, WC2. 


Golf ball machine 
Aner revolutionary output 


printer, for interruption print 
out, is the new IBM typewriter, 
known popularly as the * golf ball” 
typewriter, which is to be used on the 
IBM stretch computer, and other 
large data processing units. The 
typewriter, the IBM 72, has a usable 
speed of 180 words per minute. The 
typewriter dispenses with typebars, 
and uses instead a spherical single 
element typing head on which are all 
the 88 characters of the keyboard. 
As a key is struck the typing head 
rotates and lifts bring the character 
into position for printing. Should 
two keys be struck almost simultan- 
eously, the second letter is stored and 
then automatically typed. 
The head is mounted on a carrier 
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which moves along a_ cylindrical 
rod. A clip-on ribbon cartridge is 
mounted on the carrier, thus making 
ribbon changing a simple matter. 
This means that several coloured 


ribbons can be used for one page of 


type. The typing head can also be 
changed very easily by taking it out 
of the carrier and replacing it by a 
different type style. 

This typewriter, which caused a 
great stir at the BEE, costs from 
£171 to £189. 

For further details tick K11 on the 
reader enquiry coupon on page 39, 
or write to: 

IBM United Kingdom Ltd, 
101 Wigmore Street, 
London, W1. 


Styli printer 

INALLY an electro-mechanical 

printer which has passed from 
prototype to production model. 
This is the Creed 1000, printing out 
serially, as its name suggests, at 1,000 
words per minute 

The printer uses a five by five grid 
of 25 rectangular pins, which are 
pressed against a typewriter ribbon, 
in response to external 6-unit signals 
received via flexible nylon tubes 
activated by 25 electrically operated 


this method is for 10-150 characters 
per line. Up to four copies can be 
obtained from the output using inter- 
leaved stationery. Form throw is 
controlled by interchangeable metal 
programs, which allow for up to 33 
settings for automatic form throw 
(range 2—66 lines in multiples of two 
lines). An interchangeable bail bar 
allows up to 150 settings for hori- 
zontal tabulation. 

The whole printer unit has been 
streamlined with the motor control 
gear, control circuitry and power 
pack incorporated in the console 
on which the print unit stands. The 
console also incorporates a drawer 
for which the stationery is fed into 
the printer. This drawer can hold up 
to 2,000 pages of stationery. The 
usual controls, a manually operated 
rotating switch for Off, Run, and 
Busy, pushbuttons for line feed, 
print-head return, tabulate, form 
throw and space, and lengths for 
alarm signals—paper low and hy- 
draulic pressure low—are also incor- 
porated on the console. 


* Though the Creed 1000 has been designed as a 
medium speed, moderate price, off-line com 
puter printer, one of the things that arose from 
the exhibition was that many people were inter- 
ested in the equipment as an end-of-line printer 
for a high speed data transmission system. Creed 
say that there is no reason, mechanically, why the 


The cost of the Model 1000* is 
given as from £3,500. 

For further details tick K12 on the 
reader enquiry coupon on page 39, 
or write to 
Creed & Co Lid, 

Telegraph House, 
Croydon, 
Surrey 


Electronic 
desk calculator 

LAIMED to be the first electronic 

desk adding calculator, the Sum- 
lock Anita aroused a great deal of 
interest at the BEE. It is able to add 
amounts up to 999,999,999,999, and 
is the only pre-set calculator with 
direct addition and subtraction, auto- 
matic decimal pointing, automatic 
division, and instant multiplication. 
Sterling/decimal conversion is one of 
the applications for which this 
machine will be specially effective, 
and provision is made on the calcu- 
lator for the entry of a sterling deci- 
mal conversion table. A low cost 
machine, it retails at £335. 

For further details tick K13 on the 
reader enquiry coupon on page 39, or 
write to: 

Sumlock Comptometer Ltd, 
39 St James's Street, 


printer should not be used for this purpose 
very little adaptation 


witt 


valves. The line length offered by London, SW] 








TEAR HERE 
NEW EQUIPMENT—READER ENQUIRY SERVICE 


Use this reply-paid form to obtain more details on any products reviewed in the What’s New Columns 
of this issue. 
(Readers outside the United Kingdom will need to add their own postage stamps) 
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Please send me a personal copy of ADP every month 
for the next 12 months, starting with the................. ; 
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How Near is Machitie Translation ? 


language “analysis by algorithms. 

The British contribution to the 
conference was six papers: three 
from Cambridge, chiefly on basic 
research into the intricacies of 
Language and Interlingua, two 
by the National Physical Labora- 
tory on the splitting of Russian 
words and on the interpretation of 
fragments and one by Birkbeck 
College, an old-established club 
for numerical integration and 


mechanical resolution of linguistic 
problems. 


RESULTS AND TREND 

The first machine translation 
was demonstrated in 1954, using 
a dictionary of 250 words. A few 
simple sentences of identical struc- 
ture were given to the machine, 
which produced a word by word 
translation in fairly readable 
English. 

In 1961 a 


translation was 


Continued from page 24 


demonstrated, using a dictionary 
of 5,000 words, and producing a 
word-to-word translation of a 
passage from Pravda, ie. trans- 
lating structures of some, though 
restricted, variety. The result, a 
little bruised but understandable, 
was printed out at a rate of about 
1,000 words per minute. The 
speed was obtained by pre-record- 
ing On tape the original Russian 
article. 

Leaving aside any ambition to 
translate poetry, or even to obtain 
prose of literary merit, and res- 
tricting our ambition to a purely 
utilitarian application, we have 
reached the point where. under 
favourable conditions, a Russian 
text can be transferred into 
English by machine. An expert 
in the subject will understand the 
text and should be able to edit 
the machine version for use by a 
wider public, if needed. 


So far as can be seen at the 
moment, a machine, being pro- 
grammed by a limited set of rules, 
will have a style of its own. 
Following essentially the original 
word order, it will produce a 
characteristic word pattern of 
prose or ‘ style ’—that will be as 
characteristic as the ‘styles’ of 
Shakespeare, Goethe or Dante, 
though not necessarily as pleasing. 

Apart from the purpose of 
translation, the techniques now 
available and under development 
will be found useful in providing 
material for abstracting scientific 
literature and for automatic in- 
formation retreival. 

As a by-product, we know now 
more about language than we 
knew before, and will learn a lot 
more in future. Another aspect 
is that with advances in speedy 
analysis, it may be possible to 
print the spoken word, read into 
a machine, so that even the 
spelling is correct. 

The full text of the papers and discussions of 
the Conference on Machine Translation and 


Applied Language Analysis will be published 
by HM Stationery Office next year 
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A fully transistorised electronic computer, the Monrobot XI is 
the least erpensive complete data processing system yet devised. 
The entire computer is contained in this desk sized console. 


MONROBOT MAR 


Monrobot Mark XI, the world’s first truly low-cost general- 
purpose electronic computer, is priced well within the reach 
of the average-size business, yet has the basic abilities of 
equipment costing many times as much 


Monrobot XI offers complete flexibility. It is capable of 
simultaneous output on up to three devices which could in- 
clude typewriter, 5-8 channel tape, card or edge-punched 
card. Input/output components can be plugged in or out 
according to the job to be done. 


Compatible with any procedure already in use, Monrobot XI 
will interpret any code, whether number or letter, from type- 
writer, tape, card or keyboard. It has a built-in parity check 
on all alpha-numeric input information, and automatically 
outputs with correct parity. 


Due to its versatility and low cost the Monrobot XI is equally 
suited to use in small businesses, to perform a complete data 
processing job; in a large computer installation as ancillary 
equipment used for data conversion, editing, or proof; or in 
branch offices to ensure accurate and standard record keeping 
and the production of output which can later be processed 
and analysed at the Head Office. 


aovision oF THE BUSINESS MACHINES 
GROUP OF LITTON INDUSTRIES 


MONROE CALCULATING MACHINE COMPANY LIMITED, BUSH HOUSE, ALDWYCH. LONDON, WC2. COV 0211 


Accounting machines Calculating machines ‘ Adding-listing machines 
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A decisive advance in 
automatic data processing 





ee CL ee oe ee 


The ‘ENGLISH ELectric’ KDP 10* Data Processing System 
incorporates a number of unique design features. It is extremely flexible and is designed to handle 
a wide variety of commercial data processing applications. KDP 10 is a 
complete system using alphanumeric data and has magnetic tape, punched 
tape, punched card input/output, together with printed output. 
To ensure maximum operational reliability solid-state 
devices and printed circuits are used throughout. 
The high speed store is available in increments of 16,384 character 
locations up to a maximum of 
262,144 locations. Each location is individually 
addressable and can store any one of the 64 alphanumeric 
characters in the system code. KDP 10 has 
total variability of item and message length, but fixed 
or fixed-variable lengths may be used. 
Peripheral equipment includes tape punch and tape verifier, monitor printer, 
high speed line printer, paper tape reader, punched card equipment, and magnetic tape units 


operating at 33,333 or 66,666 characters per second. 


* A trade mark of “ ENGLISH ELECTRIC” 
If you have a data processing 


problem why not consult TY ; y 
fy sm ars ’ 
‘ENGLISH ELECTRIC’ and receive 4 4 
the benefit of their unrivalled J d \ 3 i&£l ] j h 


expert knowledge as designers, 
manufacturers, and users of 


ee data processing systems 
DATA PROCESSING AND CONTROL SYSTEMS DIVISION, KIDSGROVE, STOKE-ON-TRENT. Telephone: KIDSGROVE 2141 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2 





DO YOU 
SPEAK 

THE 
LANGUAGE ’? 


(or spend money on translations) 


* 
eeeceseeeces ee e080 8 68 ° re "p> gate eee 
eeeeeeece cece e@ ee800 886 e686 eecce 
eeee ee e® eeee 26 @ 


ABCDEFGHIJKLMNOPQRSTUVWKYZ" / @£=&'()% *:; *.,1234567890-+—1011 THIS IS THE ‘COMMON LANGUAGE’ OF 


° 
eeece see ee eeeeece eee eece a eeeee be tt eee > 
2 eeece cm eece . ee ° ee see . eee 
“ads > — ee . J eee ee 
a 


ee eee eee * eee ee eeseces eee eee \we > > ee eee ee ee eeee eens ee > se eeeee ee 
eere eeece eee > ee . « eeee seen ee 
eeee > o eece eeee . 
* 


If you don't speak this language, you won't realise how 
much time and money your staff are wasting on needless 
manual production of paperwork, or on translating 
written data into action. 
For this is the language of modern business, science and 
industry. ... and the Friden Flexowriter is the interpreter. 
A Friden Flexowriter, just one small machine, 

4 could be the basis of the finest 
4 business control system your Company has ever had. 
Se it s worth sending for details and application data. 


i iden » 


Friden House, 93-101 Blackfriars Rd., London, S.E.1. WA Terloo 1301. Branches throughout Gt. Britain. 
Drv AUTOMATIC CALCULATORS - JUSTOWRITER, TAPE-OPERATED TYPE COMPOSING MACHINES 


NOVEMBER 1961 43 








LIBRARY 
OF 


PROGRAMMING 


Honeywell's ever-growing Library of Automatic Program- 
ming Routines will assist Honeywell 800 and 400 users 
in the efficient and economic solution of data processing 


problems in research, industry and commerce. 


FACT compiled from English language statements sim- 
plifies the preparation of business data processing programmes. Programmes 
are prepared in an easily learned business language which is automatically 
translated into machine language. Individual routines are compiled into 
complete programmes at machine speeds. racTt is available for the 800 
computer. 


ALGEBRAIC COMPILER is similar to ract in function but uses the same 
scientific language as other more conventional computers. Available for 
the 800. 


COBOL is an automatic programming language designed for universal 
compatibility among computers. cospo. is available for the 800 and 400. 


ARGUS works from mnemonics, provides automatic translation from simple 
pseudo codes to machine language, assigns memory addresses to symbolic 
tags, assembles various routines associated with programme preparation. 
ARGUS is available for the 800. 


EASY is an automatic programming system using three-character mnemonic 
codes and symbolic tags. It has built-in automatic error diagnosis. Working 
from mnemonics, Easy has similar facilities to arcus. Easy is available for 
the 800 and 400. 


Further details from the H I] 
Electronic Data Processing Division, one . we 


Honeywell Controls Limited. 


Greenford. Middlesex. H Clitrouie Dati Processing, 


| oo 
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YOU 700 
CAN HAVE 
ELECTRONICS! 


Thanks tt Burroughs— 
low-cost electronic bookkeeping 
is here already 














Burroughs Sensitronic is de- 
signed as a single low-cost unit 
for the medium-sized firm. It is an 
electronic bookkeeping machine 
which uses an advanced magnetic 
stripe technique; this stores data 
and keeps it immediately access- 
ible, enabling each account to 
remember its own balance and 
other valuable information. When 
linked to the Burroughs Auto- 
matic Reader, it prepares trial 
baiances automatically, facilitates 














balance transfers and automatic 
posting routines—this is low-cost 
automation. 








DECIMAL CURRENCY! 
All Burroughs mach- 
ines can be converted 
to decimal currency 











These magnetic stripes 

provide the memory storage as 
By appointment te E forallaccounting data 
H.M. The Queen ‘ Lad 


Manufacturers and 





Adding Machines 
Burroughs Machines Limited 
s 356-366 Oxford Street, London, W.1 
See urroughs fi rst Telephone: HYDe Park 9861 
Accounting Sales and Service facilities 


from 56 centres in Great Britain and Eire 
Factories al Strathleven and Cumbernauld, Scotland 


NOVEMBER 1961 








data processing pays dividends 


The Royal Exchange Assurance is to increase its efficiency with the aid of new data processing 
equipment supplied by De La Rue Bull Machines. 

The installation, a 300 DP Series computer, will absorb the work of the original Bull 
machines —a Gamma 3 with ancillary equipment — supplied to the Corporation. 

The new system was chosen both for its ability to handle the existing applications and its 
ample reserve capacity for additional requirements. Initially, however, it will be used for 
dividend payments, investment operations, statistical analyses, policy renewals, and head office 
and branch salaries. 


The Gamma 3 Computer (/eft) is an electronic calculator with 
variable drum storage of up to 200,000 decimal digits and a 
basic on-line printing speed of 150 lines per minute. 





The 300 D.P. Series (right) is an expansible unit system, fully 
synchronised at a speed of 300 cycles/lines a minute: though 
rates of reading, calculating and printing may be increased by 
using further units. Storage is available in the form of a mag- 
netic drum or tape units. 


DE LA RUE BULL MACHINES umitepd 


114/118 Southampton Row. London W.C.1. Telephone: CHAncery 5725 
Gamma 3B 300 DP Series Gamma 60 
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Specialists in 
CONTINUOUS and 


SETTED 
STATIONERY WF oo waseteuen 


Ces a ue 
MECHANISED STATIONERY FE sain} Yip thy 


OF ALL SORTS 


to the Home & Export markets 


MACHINE ACCOUNTING d 
FORMS AND CARDS since 1860 


100: 


WADDIE & CO LTD —— 


SERVICE 
ST. STEPHEN’S WORKS, EDINBURGH 


154 FLEET ST., LONDON E.C.4 104 WEST CAMPBELL ST., GLASGOW 
10 WHITEHALL ST., DUNDEE 





ADVERTISERS Books 


Page FOR BUSINESS MEN 


ver iii ii " 2 

Ampex Great Britain Ltd. nas Analogue and Digital Computers Ed. M. G. Say 
4 Written by a panel of specialists, this book is intended for the 

Burroughs Machines Ltd. . eo 45 newcomer to the computer field. It also provides a background for 
experts in other subjects who come into contact with computer 

Business Book Centre Ltd. ; ; 47 systems 36/3 post paid. 


Computer Services (Birmingham) Ltd. 12 Digital Computing Systems Samuel B, Williams 


— A broad technical introduction to digital computing systems, 
De La Rue Bull Machines Ltd. 46 covering everything from coding and components to computer 
applications 62/— post paid 
E.M.1|. Electronics Ltd. ... 4 
Electronic Computers and their Business Applications 
English Electric Co. Ltd. .. : ; 13 and 42 » A.J preeda m R. G. Mills 
First comprehensive survey of the development in this country of 
Ferranti Ltd. - ‘ , 10 business data processing by electronic digital computers. 
46/6 post paid. 
Friden Ltd. ne — 43 : 
[| Electronic Computers: Principles and Applications 
Honeywell Controls Ltd. 44 and cover ii 4 T. E. Ivall 
An up-to-date, non-mathematical introduction to the principles 
1.B.M. United Kingdom Ltd. . . cover iv and applications of computers employing valves, transistors and 
other electronic devices 26/— post paid. 
Leo Computers Ltd. ons 15 


FILL IN AND POST NOW 
Business Book Centre Ltd. 
National Cash Register Co. Ltd., The 2 Mercury House, 109-119 Waterloo Road, London, S.E.1. 


Please send me the titles ticked. Remittance valued 
3 : enclosed. 
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Rank Precision Industries Ltd. . ; 8 
Standard Telephones & Cables Ltd. 14 Name 


Waddie & Co. Ltd. 47 Address 
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APPOINTMENTS VACANT 








An excellent 
intermediate 


DRAUGHTSMAN 


for work on precision magnetic recording equip- 
ment with applications in the fields of sound, 
data and television recording. Experience of elec- 
tronic and chassis layout and O.N.C. an advan- 
tage, but main requirements are a keen interest in 


opportunity arises for a young 


IMPERIAL CHEMICAL INDUSTRIES 


LIMITED 
PLASTICS DIVISION 


wish to appoint an 


ASSISTANT MAINTENANCE ENGINEER 


to their team engaged on the operation of an 
EMIDEC 1100 COMPUTER. The Engineer 
will be concerned with maintenance of the whole 
computer installation and should have experience 
on computers or other equipment utilising pulse 
techniques. The successful applicant will be 
given comprehensive training immediately after 
appointment. 

Conditions of service are good and pension and 
profit sharing schemes are in operation. 

Apply briefly to the Personnel Manager, 
Imperial Chemical Industries Limited, Plastics 
Division, Bessemer Road, Welwyn Garden City, 
Herts, quoting reference No. 5066/BN. 














IMPERIAL CHEMICAL INDUSTRIES 


LIMITED 


PLASTICS DIVISION 


require a JUNIOR PROGRAMMER for work 
*EMIDEC 1100’ computer. The job 
entail writing and testing programs for 
accounting and other commercial procedures. 


on their 
will 


Suitable candidates would be young men over 
18 with ‘A’ level mathematics. Full training in 
programming and operating the electronic com- 
puter will be given. 


Excellent conditions of service include a 37} 
hour, five day week, a Pension Fund and a Profit 
Sharing Scheme. 


Apply briefly, quoting reference No. 5065/BN. 
to the Personnel Manager, Imperial Chemical 
Industries Limited, Plastics Division, Bessemer 
Road, Welwyn Garden City, Herts. 








Please apply: 


the subject and a resourceful mind. 
Contributory Pension and Life Assurance 
Scheme. Free Sickness Insurance. 


The Personnel Manager 
AMPEX ELECTRONICS LTD. 
72 Berkeley Avenue, Reading. Tel.: 


Reading 55341 











BOWATERS 
O&M 


There is a vacancy in 
Head Office, Knightsbridge, 
London, S.W.1., for a man 
within the age bracket 25-40 
years to act as an O & M 
OFFICER within the Organ- 
isation in the United Kingdom. 


Candidates should possess 
first-class knowledge of Punch 
Card Systems together with 
an accountancy background, 
preferably to qualification 
standard. Initial duties will 
include the installation of a 
Punch Card System dealing 
with Payroll, Stores and Man- 
agement Accounting. 


Excellent starting salary 
and prospects, Contributory 
Superannuation Fund 


Please apply in writing 
stating age and full particulars 
to the Personnel Officer, The 
Bowater Paper Corporation 
Limited, Bowater House, 
Knightsbridge, London, 
S.W.1. 








THE G.E.C. APPLIED 
ELECTRONICS 
LABORATORIES 


Stanmore, Middlesex. 


> ANALOGUE 
COMPUTERS 


A vacancy exists for an 
with H.N.C. or 
qualification to 


Engineer 
equivalent 
work in a group operating a 
large Analogue Computer 
on problems connected with 
guided missiles 


The laboratories are situated 
in pleasant surroundings and 
excellent social club and 
restaurant facilities are avail- 


able. 


Please apply in writing to the 
> Staff Manager, quoting refer- 
ence ADP/PLH. 








MACHINERY, SALES ETC. 


TELEPRINTERS PERFORATORS 
REPERFORATORS Tare READERS 
Picture Telegraph Equipment; 
Morse Equipment; Pen Recorders; 
Switchboards; Rectifiers; Tape 
Pullers and Rewinders; Motors; 
Suppressors; Teleprinter and Tele- 
type Tables; Silence Covers; Ter- 
minals; V.F. Equipment; Telephone 
Carriers and Repeaters; Send/ 
Receive Low and High Pass Filters; 
Teleprinter Testers; Relay Testers; 
Oscilloscopes; Valve Testers; Elec- 
tric Meters; Teleprinter and Tele- 
deltos Paper; Plugs; Sockets; Key, 
Push and Other Switches ; Cords and 
Cables; Relays and Relay Bases; 
Counters; Uniselectors; Telegraph 
and Mains Transformers ; Racks and 
Consols ; Miscellaneous Accessories. 
BATEY & CO., Gaiety 

Akeman Street, Tring, Herts. 
Ring Tring 2183 or 2310. Cables: 
Rahno Tring. 


Works, | 


PRESSINGS IN ALL METALS 
up to 60 tons Press tools manu- 
factured in our own toolroom 
Light assemblies—Domestic, Elec- 
trical and Mechanical. All finishes 
A.D. and A.R.D. approved 
Advice and estimates given free 
Enquiries to: Metal Components 
Ltd., Dolphin Road, Shoreham- 
by-Sea, Sussex. Telephone 
Shoreham-by-Sea 2224-5. 


TIME RECORDING 


Time Recorder Rentals Ltd., 
157-159 Borough High Street, 
London, S.E.1. HOP 2230. Aill 
systems. Sales service. 





Press, Welwyn Garden City, Herts. 


Advertisement, editorial and sales offices: 


Printed for the Proprietors, BUSINESS PUBLICATIONS Ltd., registered office: 180 Fleet Street, London, E.C.4, England (Waterloo 3388) by The Alcuin 
109-119 Waterloo Road, London, S.E.1 (Waterloo 3388) 








Ihe overall average speed at which your 
computer tape passes the heads of this 
machine determines the through-put of your 
computer installation, and its efficiency. 
Just as in a good road racing car, high top 
speed is not enough. Both machines must be 
able to reach speed quickly and stop quickly, 
in order to maintain a high average 
where the British-made Ampex TM.2 excels 
Reliable start times of less than 2.0 milli- 
seconds to plus or minus 10 per cent of 
nominal speed, and stop times of less than 
1.5 milliseconds assure maximum through- 


Ampex TM.< 


his is 


’ 


put and, at the same time, minimise dead 
space on valuable computer tape. This ex- 
ceptional performance, achieved without any 
sacrifice in machine reliability or tape life, 
derives from the TM.2’s advanced electro- 
mechanical design based on three years’ 
extensive field experience with the Ampex 
FR.300 Computer Tape Handler. As with 
other Ampex equipment, the TM.2 is backed 
up by a competent organisation of sales and 
engineers, both in the United 
Kingdom and on the Continent. Parts are 
immediately available from Ampex E 


service 


- 


tronics Limited. The sound design and 
advanced capability of the new Ampex TM.2 
is attested by the fact that nearly every major 
British and European computer manu- 
facturer has already selected it for high-spee 
on-line use in their systems. 

For complete technical specifications and 
full details of performance data on the TM.2 
and on Ampex 800 Series Computer Tape, 
write for literature packet TM—44B *o: 
Ampex Great Britain Limited, 72 Berkeley 
Avenue, Reading, Berkshire. 
Telephone: Reading 55341. 


maximises computer through-put 





THE 
TEST 
OF 
SUCCESS 


IBM 1400 SERIE 


COMPUTERS 


MORE THAN 100 SOLD IN BRITAIN ALONE 


IBM 1400 series computers have been instailed at or ordered by such well known organisations as: 


ALFRED HERBERT LIMITED 
CATERPILLAR TRACTOR CO. LTD. 
CITY OF PORTSMOUTH CORPORATION 
DAILY MIRROR GROUP 


A. C. NIELSEN CO. LTD. 
C. & J. CLARK LTD. 
CORPORATION 
PORATION OF LLOYDS 
COUNCIL ESSO PETROLEUM CO. LTD. 
INDUSTRIES LIMITED GIRLING LIMITED =: 
DUSTRIES (PAINTS DIVISION) LTD. JAGUAR CARS LIMITED 
LIMITED LEYLAND MOTORS LIMITED 
LIMITED MERCANTILE & GENERAL REINSURANCE CO. LTD. 
LIMITED POWER GAS CORPORATION 
ROWNTREE & COMPANY LIMITED ROYAL ARMY PAY CORI?S 
INTERNATIONAL PETROLEUM CO. LTD. - 
LIMITED THE MERSEY DOCKS & HARBOUR BOARD 
TUAL INSURANCE SOCIETY LTD. 
ITY VAUXHALL MOTORS LTD. 


The IBM 1401 electronic computer has achieved a 
success in world markets greater than any other 
computer ever made--several thousand machines 
sold throughout the world, and more than 100 in this 
country alone. 

The latest in the series is the IBM 1410. Fully compat- 
ible with the 1401, the more powerful IBM 1410 has a 
much larger storage capacity—e.g. up to 250,000,000 
alphanumerical characters in RAMAC random ac- 
cess store, each record being available in an average 
access time of 100 milliseconds—and can cope with 


BANK OF SCOTLAND 
CENTRAL ELECTRICITY GENERATING BOARD 
CHESHIRE COUNTY COUNCIL 
DOLCIS LIMITED 
GENERAL ACCIDENT, FIRE & LIFE ASSURANCE CORPORATION LTD. 
GOODYEAR TYRE & RUBBER CO. (GT. BRITAIN) LTD. - 


LONDON COUNTY COUNCIL 

ROLLS ROYCE LIMITED 
TATE AND LYLE LIMITED 
* THE NORTH WESTERN ELECTRICITY BOARD 


THE YORKSHIRE INSURANCE COMPANY LIMITED 
W. & R. JACOB AND CO. (LIVERPOOL) LIMITED 


BRITISH NYLON SPINNERS LTD. (PONTYPOOL 
- CITY OF PLYMOUTH 

CONSETT IRON CO. LIMITED COR- 
DURHAM COUNTY 
GILLETTE 
IMPERIAL CHEMICAL IN- 
JOHNSON & JOHNSON (GT. BRITAIN 
MANCHESTER REGIONAL HOSPITAL BOARD MARS 
MINNESOTA MINING & MANUFACTURING CO. LTD. PETFOODS 
ROLLS-ROYCE LIMITED (MOTOR CAR DIVISION) CREWE 
SCOTTISH CO-OPERATIVE WHOLESALE SOCIETY LTD. SHELL 
THE HERBERT MORRIS GROUP .-_ T.I. (GROUP SERVICES 

THE ROYAL LONDON MU 
UNITED KINGDOM ATOMIC ENERGY AUTHOR- 
WESLEYAN AND GENERAL ASSURANCE SOCIETY 


DORMAN LONG & CO. LIMITED 


JOHN PLAYER & SONS 


applications far beyond the capacity of the IBM 1401. 

e IBM 1400 series has a range of peripheral equip- 
ment which is the most comprehensive of any on the 
market, and includes components for paper-tape in- 
put; IBM TELE-PROCESSING equipment; low, 
medium, and high speed magnetic tape units; 
RAMAC random access disc storage units; magnetic 
and optical character recognition; remote enquiry 
stations; high speed punched card input and output 
and very high speed printers. 


IBM has the experience 


IBM UNITED KINGDOM LIMITED - 101 WIGMORE STREET - LONDON W.1 - WELBECK 6600 
OFFICES : BIRMINGHAM - BRISTOL « EDINBURGH - GLASGOW - LEEDS - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE 


cCRciis 














